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Administrative Guidelines
1 DNA Case Acceptance
1.1 Best Evidence

The DNA laboratory is committed to provide all law enforcement agencies in Ohio the best science on
the best evidence in a timely fashioihe laboratory will follow the BCl DNA Evidence Submission
Policy (LFDNASubmission Policy)l'he laboratory doesat possess the resources to perform every
analysis requested. Therefore, law enforcement agencies and prosecutors who submit resaurge

and duplicative requests will be engaged in a discussion with the aim of arriving at a mutually
acceptable plan ohnalysis.

If a forensic scientist is not able to reach an agreement with the law enforcement representative as to
which items will be examined, the problem should be referre®A management

2 Case Approach

2.1 The Role of the Methods Manual

The methodsnanual is a compilation of procedures and policies put in place as guides to the FB/DNA
examiners. They are not intended as a rigid, inflexible protocol, but rather as a guide to analytical
procedures. The range of variation encountered in forensic cadeavidence and circumstance

requires flexibility in case approach, evidence handling, testing and interpretation. Deviations from the
YSGK2R& 2dzif AYSR Ay (KSaS Ylydzfta FNBE LISNYAGGSF
incorporates an underainding of the chemical basis for the methods and for the tolerances of the
systems. The peer and administrative reviews of casework serve as collaborative controls on methods
usage. Therefore, deviations from the procedures outlined in this methods rhdou@ot, by

themselves, invalidate or compromise the testing results. Changes and updates in the manuals do not
imply that previously issued methods and policies are incorrect or invalid.

2.2 Case Information

Obtain case information in the form of a synopgislice report or documented oral description of the
incident before a case is examined. The relationship of each evidence item to the crime scene should
be known prior to examination. When a synopsis is obtained via telephone, make a detailed record of
the conversation. Minimal information, but sufficient to support CODIS eligibility, is required for very
simple cases such as a B&E with two swabs.

2.3 Choice of Items Examined

The forensic scientist should be familiar with the case information prior tinbétg the analysis. The
choice of which items to examine first and which tests to use is based on where the key evidence is
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likely to be found. If insufficient evidence is found on the first items examined, additional potentially
key items may be exarnaal.

2.4 Combining Evidence Items

Distinct stains are generally not combined at collection because they may contain DNA from different
sources. Separate items, even though packaged together, may still warrant separate calléation
instance swabbing of mufiie gloves packaged together. In some situations, it may be necessary to
combine items due to low DNA yield and the appropriateness of doing so is judged only-case

basis.

2.5 Contents of Case Notes

Handwriting must be easily readable. The leveleifd should, in conjunction with the procedure
manual, permit replication of the analysis. Avoid excess and repetitive verbiage. Case notes must
document all items that were received for DNA testingnsumedand identify items not examined.

Use photgraphs and/or drawings to indicate the size and location of body fluid stains whenever
possible. A scale or ruler should be used in photographs unless the item is a standardized item of
known size such as PSA or HemDirect testing cartridges. Some isgnmotirequire a photograph
based on the item type and analysis requested. Examples of this may ifickideunds casings
cigarette butts hair standardsfingernail scrapings; or other items for which photo documentation
provides no additional inforiational value.

PowerPoint softwarenay be usedo assist in photographic documentation. Annotation of

photographs will include at minimum the case number, item number, date, and analyst initials. Areas
taken for swabblngs and cuttlngs should be indidabe described in the notedf-atestis-shewnthe

If there is a positive result for a test,

then the result should be documented on the photo (annotated in PowerPoint ongi@h on the

printed photo for the case file)The goal is to provide a reference to easily identify the positive stains
and the location on items. For larger items of evidence, a diagram indicating tested areas and positive
results is sufficient alongith an overview picture of the item.

2.6 Deviations from Protocol
Deviations from written methods and conventions are at times necessary and are permitted as
circumstances dictate. Document deviations, as appropriate.

2.7 Dissemination of Case Information

Verify the identity of a caller before discussing privileged information. Preliminary DNA testing results
may be reported verbally only after passing technical review. In-femsitive situations, a mitech

review can be conducted on the parts of ttesting to be reported. The reviewer must initial the
NBadzZ G§a GKFG FNBE NBGASSHGSR YR FLIWNRPISR & 6S¢tf
Alternatively, the reviewer must document in the conversation log which results have been egview

and that a verbal release may be made. This review is not required for the dissemination of forensic
biology results.
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2.8 Evidence Preservation
Evidence items and reference standard samples are stored in a secure area until they are returned to
the submiting agency. There is no time limit for return of items.

Extracted DNA is stored in a secure area and retained by BCI. The individual or location receiving or
transferring DNA extracts is documented in case notes with the date, initials, and locathon

evidence. After DNA extraction, the extractor places batch DNA extracts in a lab refrigerator or freezer
with documentation (location, date, and initials) on the Sample Manifest form. The robot operator, as
documented with the date and location dhe Tecan Batch Checklist form, maintains custody of DNA
extracts during robot runs. DNA extracts are stored long term in secure freezers with documentation
(location, date, and initials) on the Tecan Batch Checklist form. Similar custody recordsewith t
location, date, and initials are maintained in case notes during manualgxbsiction testing. Custody
transfers of DNA extracts outside of the lab (e.§STR testing or vendor lab) are documented with the
LFDNA Extract Transport form or case cersation in LIMS. Receipt by a vendor lab is not required on
the transport form. If the case conversation is used to record a transfer, the name of the person that
pulled the extracts, sample names, date/time pulled, and where the extracts are beinpdmpuust

be recorded. A shipping tracking number should be recorded, if available.

Amplified DNA and DNA dilutions are considered work product and can be disposed of at any time
after technical and administrative reviews of the case are completed.

2.8.1 Sldes and extracts
1. Analystprepared slides that are positive are subexhibited and may be returned within the parent
item or separately.
2. Negative slidesubmitted to BCI, such as in sexual assault&itspackaged safely and returned
with the item. Analystprepared negative slides may be discarded.
3. Positive SSsperm searclor PSA extracts where the total amount of sample is limited are
combined with the sample for DNA testing or subexhibited, otherwise, the extracts are discarded.

2.9 Failed Tests Documentdion

The case notes should document and explain unsuccessful/rejected testing attempts with the identity
and date of the individual taking the action. For example, document on the reported injection included
Ay GKS OlFasS FAfSY an{l61¢06f BeinjecteRInRO3Y 2 G L ¥ ¥ 88 O6 AR G I K
electropherogram from the failed injection is included in the case file, document directly on the page.
Document when data are not used due to failed contrdibe electropherogram not reportefor
NBELINPOSaaSR 5b! NBFTFSNBYyOS adGlyRINRa R2 y2i NBI
not considered a failed test.

2.10 Firearms

Swabbing firearms and related components will routinely be performed by a scientist from the DNA

sectionor authorlzed SC|ent|sts for DNA sample collectlon in other sectidiesvever—alaberatory
— espective

seenens See the Lab Quality Assurance manual for sample collealsnmlctlons
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2.11 Initial Evidence Examination

If stains are not readily visible on an evidence item, use the alternate light source when trying to locate
semen, saliva or urine stain®\n infrared (IR) camera may be used to help locate blood stains on dark
surfaces.

2.12 Blood Identification

Blood identification may be accomplished through the use of presumptive and/or confirmatory tests.
Which test to use depends on the circumstancéthe case and is left to the discretion of the forensic
scientist. Any of the tests describedtins manual may be used. Usually, testing will be limited to a
presumptive blood test. Confirmatory testing for human blood (HemDirect) will be performed o
limited basis, as case circumstances dictate.

2.13 Sexual Assault Evidence
2.13.1 Directto-DNA Approach for Sexual Assault Evidence

The directto-DNA approach acknowledges the greater sensitivity of current DNA methods relative to
body fluid identification m#&hods. Limited screening is performed prior to preparing sexual assault
evidence samples for DNA testing. Additional body fluid identification may be performed as needed
following DNA testingRefer to the chart below for caregiver/cohabitation cas8glow are general
guidelines.

1. Review case information
2. Choose samples most likely to contain body fluids foreign to the victim.

a. One assailant, no consent contacts, fewer samples. Generally, vaginal and anal samples
are sufficient.

b. Multiple or undeternined assailants and/or consent contact, choose more samples.

c. If penile penetrations suspectedgenerallyscreen orifice swabfeor AP and select the
strongest swabs for DNAf no clearly AP positive samplesAP testing not performed
send those indided by case informatiorin noncaregiver casefr individuals 5y.0. or
older, samples can be sent forward for testing without AP screening.

d. If digital reported, send the orifice sample indicated by case information, skin stain,
external genital and nderwear swabs forward for DNA testing. No AP testing is
needed.

e. Oral assault (fellatio) reported or unknown AND collected within 24 hours: No AP
testing is needegcollect samples for DNA testing

f. Send AP positive orifice swabs and underwear fdeihtial extraction. Report these
I apositive for acid phosphatase activite

g. Older evidence may produce weaker AP reactions.

3. Intimate swabs and underwear with rdatown staining without documentation that the victim
wasmenstruatingshould be TMB tested and the results reported.

4. Fingernail samples are not routinely examined. The necessity for fingernail sample examination
is determined by the case facts.
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5. Use targeted approach as applicable. For example, case information = vaginal ejaculation, one
contributor expected, vaginal swab = strong AP. Send vaginal swab to DN#agsimp the
screening process
Do not perform amylase screening on swabs.
7. Swab anctutting guidelines
a LYGSNylrt xF3AylLFf ox mu @SIFINB 2ftR0O YR 2N}
within 24 hours): cut one swab equivalent of swab shells taking equal sample amount
from each swab.
b. Vaginal (<12 years old), penile, anal, and o#ien swabs: cut up to a two swab
equivalent of swab shells taking equal sample amount from each swab.
c. Strong AP vaginal and anal: cut ONE swab equivalent of swab shells taking equal sample
amount from each swab.
d. Underwear ALS and AP/Amylase mapping asdaed. Take a cutting and/or swabbing
from positive area. Attempt to take cuttings from inner layer only. Consider regional
swabbing from the front panel, crotch, and back panel as needed for weak AP/AP
negative and for digital penetration. Swabbingsf the exterior waistband may be
collected if the synopsis indicates a suspect removed/handled the underwear.
e. Pubic hair: If used by the SANab the hairstcomh.
f. Gauze: cut from ALS positive areas. If ALS negative oflaotescingselectarandom
cutting may be selected
8. Subject hand swabbings, when collected in a timely fashion, have evidence potential. DNA
testing may be performed on these samples and no body fluid testing is required.
9. If the first round of DNA testing does not yield alpative result, additional samples SHOULD
BE tested in most cases.

o

2.13.2 Traditional screening

Full biology screening can be done on a limited basis or in a case by case circumstance where such
analysis is warranted. Discuss case approach @A managemenprior to proceeding with full
screening.

1.

Bow

Microscopic evaluation of the slide produced at the hospital is sufficient for the identification of
spermatozoa. If more than one hospital slide for each orifice is submitted, it is only necessary to
examine one ofhe slides. Alternatively, make a separate slide from the extract of a combined
portion of each swab from the orifice.
a. If positive and case has limited evidence and sample remaining, dry the remaining extract and
retain with the swabs.
b. To dry extract, centrifuge at max speed for 3 minutes to pellet cell debris. Carefully pipette off
most of supernatant and absorb pellet to swab. Dry swab and package with retained samples.
Perform AP testing on all orifice swabs if not previouslyagstExamination of oral swabs may be
omitted if:
a. A clear and apparently reliable history indicates no oral assault (fellatio) has occurred; and
b. 24 hours have elapsed between time of assault and time of collection.

Positive slide and positive/negative swalt Th y2 FdzNIKSNJ 0A 2t 23A0Ff |y
.bS3ATGAGS At ARS YR yS3AFGAGS 't M yS3IktairsdsS F2N
.bS3AFLGAGS atARS YR LRaAIGAGS 't ML t{! G4Sad Y
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6. vb/ &ftARS I yR LI} aA (har@iSogifabanalygiss S !'t b y2 T dzNI
7. Refer to the report wordingection
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Case information, such as time and activities since alleged assault, may impact testing
choices. Consider further screening prior to DNA testing if a key sample will be consur

Full Testing for Semen if
Probative DNA Result will

Special Remark if tested witt

Situation Suspect FB Testing Ys if male standard is submitted be Reported GForYs?
Yes, unless strong FB resultg
Yes (AP, Sperm Search, p{For example, sperm search
AP or Full testing for semen (AP, p30, with double negative if GF {rating at least +1 or strong P
Child less than 5 y.dntimate Swabs Caregiver Sperm Search) prior to DNA if ConsumgBased on quant and GF data Ys probative result.
Child less than 5 y.tntimate Swabs Non-Caregiver At least AP Based on quant and GF data No No
Child 5 y.o. or oldetntimate Swabs Caregiver/Cohabitation At least AP Based on guant and GF data No Based on case information
Child 5 y.o. or oldetntimate Swabs Non-Caregiver AP/Full semen testing optional Based on quant and GF data No No
Based on quant and GF data if FEYes (AP, Sperm Search, p
AP or Full testing for semen (AP, p30, |positive. No Y testing for blind with double negative if GF
Clothing All/Diapers* Caregiver/Cohabitation Sperm Search) prior to DNA if Consumgswabs. Ys probative Yes
Clothing All/Diapers* Non-Caregiver/Non-Cohabitation AP/Full semen testing optional Based on quant and GF data No No
Rape/Domestic Violence Non-Intimate Skin
Swabs (e.g. neck)* Non-Stranger/Caregiver/Cohabitation |AP/Full semen testing optional Based on guant and GF data No Yes
Rape/Domestic Violence Non-Intimate Skin
Swabs (e.g. neck)* Stranger AP/Full semen testing optional Based on quant and GF data No No

*If no probative results from more intimate samples

The occurrence of incidental transfer of DNA between household members is well establish
circumstances surrounding the deposition of thale/caregiver/family membeDNA herein
cannot be determined based on DNA results.
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2.15 Amylase Testing
The following are general guidelines. Additional testing may be performed based on case specific facts
and analyst discretion.

-Amylase testing may be performed subsequent to obtaining foreign DNA results for sospactim
oral assault and digitgbenile penetration when no oral assault occurred or is unknown.
-Amylase testing may assist itais identification on items such as ski masks.

2.16 Species Testing

No animal species testing is available at BCl. Human testing is generally not performeglas sam
that will go on to DNA analysis since the DNA tests are higher primate/hgpegific.

This document is uncontrolled if viewed outside the BCl document management system.
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These are guidelinesTherange of variation encountered in forensic casework evidence and circumstance requires flexibility and

analytical judgment.

Item Findings Amount to put into tube Notes

SEMEN

Orifice/skin swabs (see sectior

2.13)

Condom Any 1 swab from eackide Separate tubes

Underwear/pants/towels

1 x 1 cm ankbr one swab

Collect swabbing from area around cutting. Test swabbing and cut

Ix1lcm separate.

AMYLASE
Skin swabs (see section 2)1
Bra No WIL test 1 swab Swabinside cup (one swab), cover nipple area. Do each cup separ
Underwear ALS typically 1x 1 cmfrom +areas. Swab entire Test swabbing and cuttings separate.

mayW/L map  area
Bottle, Can, Straw No WIL test 1 swab Sample with one swab
Cig butt NoWI/L test 1/4-1/2 filter paper. Avoid seam. A swabbing of the cigarette butt may also be used for testing
Envelopes No WIL test 1 swabor 1x1 cmirom inner part of Steam or soak open, swab flap and envelope glue area with one sy

seal
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Touch/Wearer
Kplfe handle, steering wheel, No testing 1-2 swab
airbag
Disposablaloves No testing 1 swab 1 swab per side, e.g. 4 tubes per glove pair
Disposablalove tip No testing place tip in tube Add SEHRBirectly to tip
Gloves (with obvious int./ext.) No testing 1 swab 1 swab per glove interior, e.g. interior right glove, interior left glove
Sweatshirt No testing 3 swab shells in 3 tubes Cuffs, tag, inside back collar. Zipper pulls, draw stringscatiishgs
from tags can also be tested.
Heavy red
Blood TMB- stain 1/4 swab
Faint stain w
TMB+ 1 swab
. Heavy red . .
Blood on Clothing TMB-+ stain 5x5mm Alternately swab, cut tip of swab into tube
WeakTMB+
stain 1x1cm

TMB+Stain on

denim/darkly 1 swabor 1x1 cm cutting
dyed fabric
Miscellaneous
swab entire orange stick or
Fingernail scrapings No testing preferably test a swab in kitetain
one swab equivalent
Fingernail clippings No testing swabclippings or place clippings int Add extraction buffer to clippings, agitate, remove clippings and ret

tube
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Urine, bones, teeth, fetus, Straight to DNA for sampling

feces

Hair 3-5 from SAME sourcecut roots + 1 SAVE REMAININSBIAET
CM shaft.

NOTES

1. One swab means the outer shell of the swab only with minimal unstained cotton.
2. On underwear, avoid heavily stained areas that may comtaiabundance ofvearer type. These areas may be sampled f8R testing.
3. Ifsampling one item into multiple tubes, label tubes distinctly and record in notes which samples are in which tubes.
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3 Case Information Assembly

All standard forms and templates placed in the file must be of print shop qualibycrooked e+ worn,

or n" generation copies. Current controlled examination documentation forms must be utilized in case
files.

Handwritten notes must have a professional appearance, be easily readable and devoid of excessive
crossouts.

To facilitateefficient technical and administrative review, case file documents should be in the
following order with #1 being on the top:

3.1 Left Side

Submission form

Synopsis and/or sexual assault questionnéioen investigators

Rape kit forns, authorization to consum, fax confirmations, etc. (if applicable)
CODIS upload documentation (if not attached in the documents sections of LIMS)

HwnNPE

3.2 Loose
1. Rape kit evaluation (if applicable)
2. 2nd CODIS upload (if applicable)

3.3 Right Side
1. Draft case report
DNA Technical proofinghecklist
Review Comments form
STR/YSTR typing results charts (ACS)
Interpretation worksheets (if applicable)
Forensic sample noteand reagent Ig if applicable
Extraction manifest and Quantitation/Amplification set up record (Extraction batch 1, batch 2
etc.)
8. Evidence electropherograms as specified below:
A Differentials in numerical item order
A Differential blanks
A Nonsemen samples in numerical item order
A Nonsemen blanks
9. Reference standard notes, if not documented in FB notes
10.Reference Standard eleopherograms in numerical order
11.Popstats outputArmedXpert output
12.Y-STR testing documentatiordSTR statistical prirauts
13.Draft FB case repofif applicable)
14.Notes on exhibits/body fluid testing resulii$ a separate FB report)
15.Reagent lodjif a separa¢ FB report)

Nooabhwn
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3.4 Electronic Data Organization
1. Standards Batch Folder

Tecan Batch Checklisis
Checklist/Quant/Batch/Controls .pdf
Quant .eds
Batch Workbook .xls
Run folders with .HID files
ACS.xls

2. Evidence Batch Folder
Extraction manifestsls
Genemapper projectser
Tecan Batch Checklist .xls
Checklist/Quant/Batch/Log/Controls .pdf
Quant .eds
Batch Workbook .xls
Run folders with .HID files
Extraction Reagent Log .xls

If additional samples are analyzbdfore a report is issued and pages have already been numbered,

the new samples should have a new set of allele call charts. These charts should be placed after the
first set of charts. The data, in the above order, should be placed behind that from the first
extraction(s) numbered with an A, B, C etc., after the preceding page number. If multiple samples are
added to the casefile, group the new data in the above order after the last numbered page in the
casefile.

If additional samples are analyzbdfore a report is issued and pages have not yet been numbered,
the data for additional analysis should be grouped together as stated above.

If analysis of additional samples is requiedter an initial report has been issued, the new
documentation should be arragyed in the same order as above and placed on top of the original
documentation/report.

Changes made to pdf batch fileristbe tracked. To address this, the pdf batch file will be saved with

a version number starting with v1. Changes made to the ofigidaedocument will be noted on the

first page of the document and saved as the next version number, e.g., v2. Only the final version of the
pdf document has to be signed by all reporting analysts.

In instances where a previously reported standard is léagd with the Globalfiler or Yfiler Plus kits for
additional comparisons, the file paperwork will be minimal. Therefore, the pages from this analysis
(CODIS upload, draft report, completed tech review form, allele table, and egram) may be scanned and
added to the documents section in LIMS for the case in which the standard was originally submitted.
CAGES GKS [La{ R2O0dzySyid dzZLJt 2R awSTFSNBYyOS {4l yF
discovery processThe hard copies can then be shredded.
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4  Abbreviations
The following abbreviations may be used in case file notes:

Q)
(+)
0)

als

Amel.

amp
amy
ap
as
AT
attn
AX
bet
bld
bp
bpb
brn
CcC
creat
ct
cts
cont
ded
det
dho

DI
diff
dil
dk

about

checked

negative

positive

signal less intense
therefore
unknown

alternate light source
amelogenin
amplification
amylase

acid phosphatase
anal swab
analytical threshold
attention
ArmedXpert

blue evidence tape
blood

back panel

brown paper bag
brown

cartridge case
creatinine

clear tape

clear tapesealed
containing
deduced
detective
deionized/filtered
water
Degradation Index
differential

dilute

dark

DNSFC data not suitable for

dsm
EC
env
er
et
exp
ext
F1
F2

comparison

double slide mailer
expected contributor
envelope

evidence receiing
evidence tape
expires

exterior

non sperm fraction
sperm fraction

fmRMP forced modified RMP

FOL
Fp
GF

Fruit of Loom
front panel
Globalfiler

Het
Hom
hosp
ID
inj
int
1Q
kn

I

lab
g

It
man
mb
me
med
micro
mj
mn
MRMP
mv
nc
nd
ne
neg
np
nr

nt
nv
obs
odh
oes

ofc

heterozygous
homozygous
hospital
Identifiler
injection

interior

DNAIQ extraction
kit notes

left

labeled

large

light

manila
manipulation blank
manila envelope
medium
microscopic exam
major

minor

modified RMP
minus victim

not collected

not detected

not examined
negative

not performed
not reported

not tested
non-victim
observed

Ohio dept of health
orange evidence
sticker

officer

(O)NSE (organig non semen

orig
0s
(OSE

pb
pPg
PHC
PHR
pkg
plb
pos
pt
prep

extraction

original

oral swab

(organig semen
extraction (differential)
paper bag

page

pubic hair combing
peak height ratio
package
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5 Report Wording and Format

1. To the extent possible, reports should conform to the style and conventions produced by the
report templates.

2. Misspellings, poor grammar, slang and potentially offensive words, even though used in the item
descriptions at submission, should not be reproduced in the reports.

3. Prior to writing the report, verify that the submission sheet evidence descriptionscargstent
with the format described in théab quality assurancsmanual. The following examples provide
clarity of importance as well as report writing compatibility. Problems with evidence descriptions
should be referred tdNA management

a. Rape kit fromJane Doe

b. Bra from Jane Doe

c. Swabbing of stain from window frammoint of entry
d. Buccal swabs from John Smith

4. Forensic Biology case reports or DNA only cases must list all items for which body fluid/DNA
examination was requested, test results/conclusipasd items not examined. Reports will
include if samples are collected from the submitted items for possible testing. DNA reports with
a previously issued forensic biology report must list all evidence items on which DNA testing was
performed. The specifiab-items and cuttings versus swabbings should be listed in reports.

5. Report all chemical or DNA testing performed on evidence items, including both positive and
negative results and DNA inclusions. Refer to the Bad¢fionfor guidelines regarding reportin
of individuals excluded from samples.

6. Sexual assault kits may contain hospital slides prepared from swabs collected from body orifices.
The slide and swabs from each orifice are submitted for possible testing. The case notes should
reflect all testingperformed on the contents of each orifice sample set. The report should
communicate the overall testing conclusion for the contents of each orifice sample set. The
2NAFAOS &l YL S &4S0 RSAONRLIIAZ2Y YI & 0SesNBLEZ2N
NI} GKSNJ GKFYy Gf 2NATFTAOSH agloaé 2N afr 2NATFAOSH

7. Reference in reports when vaginal/penile, anal and oral samples are not collected or not used in
victim rape kits (e.g., anal samplasot found in kit).

8. A table of results is not required to regallele calls.

9. Use a table format to report Forensic Biology results in most cases. The table may be omitted in
very simple reports.

10. Adhere to the report wording guidelines specified for each testing method, rarely using additional
verbiage for clarity

11.Forensic Biologgesultsonce initially reportedn a laboratoryreport (positive and negative) do
not need to bere-reported in subsequent reportPostive and negative forensic biology reports
may be included in comprehensive reports.

12.1f a DNA redts section allele table is included with the report, it may contain data from
previously issued reports, either from BCI or an outside laboratory.

13.Issue an Amended Copy of a report if a substantial error is discovered in a report after it has been
issued(See Laboratory Quality Assurance Manual).

14.A cross referenced case may be listed under the case numliénoas Reference 60000Q
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Forensic Biology Methods
6 Use ofthe Alternate Light Sourcand Infrared Camer#or Detection of Stains

6.1 Introduction

Dried stains such as saliva, semen, urine and perspiration often produce a bright fluorescence when
exposed to ultraviolet light. This property can be utilized in the-destructive examination of items

for the presence of these body fluids through theewf an alternate light source that emits ultraviolet
light.

The fluorescence in dried semen stains is thought to be due tegonoteinaceous compounds

produced by a strain of the bacteriuRseudomonas fluorescenslot every semen or saliva stain will
fluoresce, so further testing of negative stains may be warranted. Also, other materials such as foods,
cosmetics, etc., may fluoresce, so additional tests may be performed. Finally, depending on the color
and/or fabric of the substrate, strong backgrouttgorescence may be produced. In this case,
experimentation with different wavelengths and colors of eye protection is warranted. BCI
laboratories utilizanultiple types of alternate light sources (ALS), the Spex Crimescopé, @&

Crimelites 80S ad 80L, Crimdite ML, andCrimelite ML2

Blood does not emit fluorescence when exposed to ultraviolet light. Instead, blood will absorb infrared
light. This property can be utilized in the ndestructive examination of evidence where it may be
difficult to observe bloodstains with the naked eye. BCI laboratories utilize a reflected infrared
photography system, where infrared light can be photographed as it is reflected off of the surface of an
item. This will allow the observation of bloodstains on sataek or heavily patterned materials, as the
blood will absorb the infrared light and remain dark, while the remainder of the item will reflect the
infrared light back. Not all surfaces or materials will reflect infrared light and thus this is only
consideed another tool to be used in the detection of stains rather than a definitive test that will
identify all potential stains. BCI laboratories utilize a FujiEiB20HS30 EXPigital Camera, with the
internal IR blocker removed and an attached IR filReda 914 (89B#nd theCrimelite ML2for the

use of IR photography.

6.2 Safety Considerations

High intensity xenon light source, ultraviolet light/ear protective goggles, do not look directly at the
emitted light

High voltage Disconnect unit beforeegvicing

Do not set the remote on clothing or bedding, emitted light may cause a fire.

6.3 Crimelites 80S and 80L

The Foster + Freeman Crirhge 80S is a high intensity forensic light source comprised of light emitting
diodes (LED) and associated beamdiboning lenses. BCI uses the blue/green light with a wavelength
of 460510 nm.
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The Crimelite 80L is a linear, high intensity white light source that delivers broad, low angle
illumination to assist in the examination of large items for biologicahstarhe 80L utilizes colored

filter strips that attach magnetically to the unit and provide contrasting wavelengths that can be used
to locate biological stains.

Both the 80S and 80L units operate on either a DC Power unit or a rechargeable batteBC Phever
unit plugs into an outlet and directly into the back of both the 80S and 80L units.

CAUTION: Switch off the 80S or 80L units before connecting the adaptor.
Read the instructions supplied with the battery charger before charging a battéaylure to do so
may result in shortening the life of the battery.

6.4 Crimelite MLand ML2

The Crimdite ML combines the versatility of mulvavelength, high intensity LED illumination and the
comfort of wide area bocular magnification to provide an efftive bench top search and examination
tool for the forensic scientist. BCl uses the violet light with a wavelength e#3951m and the blue
light with a wavelength of 43@70 nm.

6.5 Crimelite ML2 for IR Photography
The Crimdite ML2 has an IR camera Wsualize and document images. Four LEDs with an output
waveband of 80@00nm are used to illuminate blood with infrared.

6.6 Fujifilm HS20HS30 EXMigital Camera for IR Photography

The FujifilmHS20HS30 EXMigital camera has the internal IR blocker myad and uses an attachable
Infrared-passing filter that allows IR light to pass through but blocks most of the visible light spectrum.
BCI utilizes a PECA 914 (89B) IR filter that can detect wavelengths greater than 700nm. A tungsten light
may be utilizedn conjunction with the camera to provide a greater amount of IR light.

6.7 Operation of Crimelites

Place the item to be examined on an unused sheet of brown paper on a clean laboratory bench in a
room that can be darkened. Use the 888L/MLunits pluggedinto either the DC Power unit or the
battery holder and orange colored goggdliers. Larger items such as sheets, comforters, blankets,
etc. can be laid out on a large table or hung over metal racks and processed with the 80L or ML units.

The 80L unican be used without a filter for the examination of dark clothing and bedding for the
presence of minute bloodstains.

Where no potential body fluid stains are detected by visual examination and no chemical body fluid
testing is performed:No stains fo analysis.

Where chemical body fluid testing is performed but clarity is needed regarding other fluids of interest,
use the wording for the fluid tested as well as:

No additional stains for analysis Ex.: For AL§ TMBA results, use:
This document is uncontrolled if viewed outside the BCl document management system.
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Presumptive positive for blood.

No additional stains for analysis.
6.8 Operation of IR Camera
Place the item to be examined on an unused sheet of brown paper on a clean laboratory bench. Ensure
enough IRemitting light is available (daylight or use of a tungsten bulb). Set the camera to automatic
mode, using either manual or auto focus. Set thenFSimulation to Black & Whit&he IR function of
the CrimelLite ML can also be used

Use the camera window to look for any areas on the item where IR light is being absorbed and appears
darker than the surrounding area. Mark any areas that remain dargdssible areas to test for blood.

The IR camera is a tool and does not guarantee the visualization of every blood stain. Different
background materials may not be as conducive to reflecting IR light.

Where no potential bloodstains are detected byuakexamination and/or IR camera and no chemical
testing is performed:No stains for analysis.

6.9 References
1. Gaensslen, R.E., Sourcebook in Forensic Serology, Immunology, and Biochemistry, National
Institute of Justice, Washington, D. C., 1983, p. 178.

2. Kadbus H, Silenieks E, Scharnberg J, Improving the effectiveness of fluorescence for the
detection of semen stains on fabricsForensic S&7(4), 2002, pp. 81823.
http://www.fosterfreeman.sinstr.ru/buklet/CL_ML.pdf
http://lwww.fosterfreeman.com/product/crimelites/336-crime-lite-ml2.html

w

»
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7 Wurster/Laux Paper for Sala

7.1 Introduction

The Wurster/Laux (WI/L) test is a rapid, rgmantitative presumptive test used to identify the

presence of possible saliva stains. It is based on the ability of amylase, a component of saliva and other
body fluids, to hydrolyze starch.

7.2 Safety Considerations

Potassium-iodideritant

lodinec Irritant

7.3 Preparations
Amylase Diffusion Buffer (PBS pH 6.9)
Dissolve premix two containers of amylase diffusion buffer (SERI) in 1000oleafular Biology Grad

deionizedwater. Fhis-selubn-should-be-stored-intherefrigerator.

Starch Solution While stirring, add the starch to the amylase diffusion buf
Amylase diffusion 1000 ml in a flask and bring to a boil on a stir plate. When all of tt
buffer starch granules are in solution, allow the solution to cool
Soluble starch 10 g a warmtemperature.

Wurster/Laux Paper

1. Cut sheets ofthick chromatograph paper (Fisher 0514-4) into desired sizes.

2. Pour warm starch solution into a large container.

3. One at atime, place the filter paper pieces into flasticcontainer and saturate the paper with
the starch solution.

4. Place the saturated filter paper on sheets of aluminum foil and allow to dry. Aluminum foil may
be tented over paper if necessary pootect paper while drying.

5. Wrap the paper in the aluminum foil, then a manila envelope, then a sealed plastic bag to avoid
moisture and store in the freezer.

lodine-Stock-Seolution-{erpurchase) : L o
Potassium-odide— 165 ¢ L . ) : terE
_ Addthedodine-and stirforapproximately 5-minutesth
lodine- 254 ¢ . : :

Delonized-water—— 30 ml
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Low LeveLA;\nyIaI\se Standard Add the water directly to the stodiottle and vortex.
f' myhase Store in freezer as Stock Solutiaiuots Working
( rcl)_m “S”_‘a” 5000 i Standard can be prepared by mixib§0490 ul Stock
Stock Z?Lé)v??i (Sigma UNIS  Solution with 2 médi Molecular Biology Grade&:O.
Solution Mol )I Aliquot 20 pl into 20Qul PCR tubes. Store tubes frozen
B_olecu e?;r q 10 ml a pipette tip rack.To use, thaw a tube and add the
I0logy >rade m aliquot to a designated area of the W/L papédihe
HO .
sample-equatesto-2 unitsamylase/20 pl—An-average
Stock solution 40 pL neat-saliva-stainis-equivalent to~100-units per ks
Working - minimalamylase-standard-equates-to-a=1/10dilution
.~ ddiMolecular . i .
Solution Biology Grade > mL sdiva. Thispositive controlequals0.8 U/20ulmay-alse-be
HO used

7.4 Procedure

1. Lightly moisten the W/L paper witklolecular Biology Gradeéeienizedwater and place it over

the suspected stain.

2. Press evenlyith weigh paper between the paper and gloves approximately 1615 seconds.

3. Remove théVN/L paper and place it on a watch glass, in a weigh boat, or other container. Add
the amylase standard to a designated labeled area on the paper. Document the preparation
date for the paper and note the result of the controls using (+) in the case notes.

Incubate the W/L paper for approximately 10 minutes at room temperature.

5. Gentlyadda ~1:100 dilution of lodine Stock solution over the W/L paper. Do not rinse. The
dilution may be increased if the diluted iodine solution appears too dark.

6. Photograph positie results from maps with the paper next to the item.

»

7.5 Interpretation of Results

The positive control must be positive. A white area on a blue background indicates a positive result for
amylase. A or (+) may be used to indicate a positive result ampoa (-) may be used to indicate a
negative result Results that are unable to be documented in a photograph are reported as negative

for amylase.Refer tothe reporting sectionfor report wording.

If the positive reaction is speckled in appearance, the following comment may be used in the Remarks
section of the report or may be included as a table footnote:

The positive amylase area is similar to a mist or spatter patterngl@og and sneezing cannot be

ruled out as possible origins of the stain.

7.6 References
1. Gaensslen, R.ESpurcebook in Forensic Serology, Immunology, and Biocheriatrgnal Institute
of Justice, Washington, D. C., 1983, pp.-188.
2. Wurster, J.W. and Lauk.L. 1990. A rapid amylase mapping procedure. MAFS Newsletter4®:48
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8 Acid Phosphatase for Semen

8.1 Introduction

The acid phosphatase (AP) test is an enzymatic reaction. It is a qualitative assay and uses alpha
naphthylphosphate as the substte. The acid phosphatase test is a preliminary color test and is only a
presumptive test for semen. It is not a confirmatory test since acid phosphatase is found in other
substances, including other body fluids.

8.2 Safety Considerations
Sodiuma-naphthylphosphate Irritant

Brilliant Blue B (Orthd@ianisidine) Carcinogen
Weigh out reagent in a hood.

8.3 Preparations
AP reagent from SERI
AP spot test premix
reagent (PMR)
Molecular Biology
GradeDeionized 10 ml
water

0.26 ¢ Mix the acid phosphatase spot test PMR &nadlecular Biology
Gradedeionizedwater. The AP reagent should be stored in a dal
bottle and refrigerated when not in use.

Low Level AP Standard Add water directly to a freshly opened bottle of acid phosphatas
and vortex gently. Add the solution to aicm x 10cm piece of
Whatman #3 filter paper and allow to dry. Cut the paper into 3n
x 3mm squares (makes approximately 860 squares at a
concentation of 20 units acid phosphatase/ml). Store in the
freezer. To use, remove a test square from the freezer, place o
a small piece of filter paper and add 1 drop of thiereagent. If a
purple color develops within 10 minutes, the reagent can be usg
A neat semen stain is equivalent to ~250 units acid
phosphatase/ml. The standard equates to a ~1/10 dilution of
semen.

Acid phosphatase
(from potato) Sigma 50 units
P-1146

Molecular Biology

GradeHO 2400 pl

8.4 Procedure

1. Each day, before using tid® reagent on evidence, test it with the known acid phosphatase
standard and negative control consisting of a blank swab or filter paper. If the acid
phosphatase standard gives a positive result and the negative control gives a negative result the
reagentmay be used. Document in the case notes the lot number and note the result of the
controls using (+) or). The initials of the analyst that performed the QC check must be in the
case file oon the daily QC check form.

2. Moisten a swab or filter paperithh Molecular Biology Gradaeienizedwater and rub or blot
GaYl LXEO 20SN) GKS aidlAyo
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3. Add the AP reagent and Iook for a color change to purple/pAdtemately—#—la#ge—sheet—eof

Results can be read at 10 mlnutes
Photograph positive results from maps.

ok

8.5 Interpretation of Results

A purple/pink color change is a positive resultA Ar (+) may be used to indicate a positive result and
aqgor () may be used to indate a negative result. If case facts and circumstances indicate the
potential for a false negative, a second semen test may be performed at the discretion of the forensic
scientist. Refer to the reporting section for report wording.

8.6 References

1. Metropolitan Police Forensic Science Laboratory Biology Methods Manti@li@319, London,
England (1978).

2. Schiff, A.F. 1978. Reliability of the acid phosphatase test for the identification of seminal fluid. JFS
23:853844.

3. Laux, Dale L. 2003-orensic Detection of Semen I: The acid phosphatase test, Midwestern
Association of Forensic Scientists NewsletterI06
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9 KernechtrotPicroindigocarmine Stain for Spermatozoa

9.1 Introduction

The presence of semen in questioned specimens can be confiogndte observation of one or more
spermatozoa. A biological stain such as Nuclear Fast Red (Kerneéitrothdigocarmine stain, also
known as the Christmas Tree stain, may be used on slides to enhance the appearance of the
spermatozoa. With this stainuclear material stains red and background materials, including cellular
material, stain green. The spermatozoa head stains red with the acrosomal cap remaining clear, while
the tail (if present) stains green. Spermatozoa should be identified with aldj@xtive or greater on

the compound microscope.

9.2 Safety Considerations
Aluminum sulfateg Severe irritant
Indigocarmineg Slightly toxic; irritant
Ethanolc irritant
MethanolcFlammable;shightly texic
Picric acidSevere Irritant; explosive
Permount¢ Flammable; irritant
Nuclear Fast RegiSlightly toxic; irritant

9.3 Preparations
Nuclear Fast Red Stain (Kernechtrot)

Aluminum sulfate 5 ¢ Dissolve the aluminum sulfate in the hdolecular
Hot Molecular 100 ml Biology Gradeeienizedwater and add the nuclear
Biology Grade fast red. Stir the solution overrtig allow it to cool,
deionizedwater and then filter. Store refrigerated.

Nuclear fast red 01 g

Saturated Picric Acid Bo not let the stock dry out**

Prepare by addiniylolecularBiology Gradeeionizedwater directly to the bottle of reagent,
stir, let settle, and decardas needed irto-a-graduated-eyindeSaturated picric acid solution
may be purchased.

Picroindigocarmine Stain (PICS) Combine the indigocarminand saturated picric
Indigocarmine 033 ¢ acid. Stir overnight, and then filter. Store in the
Saturated Picric Acic 100 ml refrigerator.

**Note: Nuclear Fast Red and Picroindigocarmine Stain can be obtaingutgpared from SERI**

9.4 Instrumentation
A compound microscope with 10x, 20x and 40x objectives is required
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9.5 Procedure

9.5.1 Method 1

1. Use a previously prepared slide (from SAEC kit) or prepare a slide from an extract.

a. Extracts may be made from cuttings of swabs or fabric placed into a tube. For swabs, cut
approximately 1/81/16 ofeach swab supplied, regardless of AP resElbr fabric, cut 5 mm
x 5 mm samplesf the AP reaction was weak, consider cutting 10 mbd xnm.

b. Add between-50-100 pul(to cover) depending on the sample, wofater.

c. Vortex the extract for 20 seconds and let the sample sit for 5 minutes.

d. Vortex the extract again for 20 seconds and spin briefly to remove droplets froroptentd
sides of the tube.

e. Remove 15 pl of the extract to a microscope slide.

f. Air dry the slide to fix the sperm. A heat block may be used to speed drying. A grease pencil
may be used to circle the stain.

2. Add enough Nuclear Fast Red stain tgexathe sample. A clean wooden stick may be used to
spread out the stain. The stain should stay on the slide for at least 15 minutes, but not until the
stain dries. Rinse the stain off wikholecular Biology Gradeeienizedwater.

3. Add enough PICS stamcover the sample. Allow the stain to stay on the slide for
approximately 1@; 15 seconds. Rinse the stain off with reagent grade ethanol. Caution: Over
staining may occur if the stain is left on for more than 20 seconds.

4. Allow the slide to air dry anse a heat block, then add a small amount of Permount or Cytoseal
mounting medium and apply a cover slip. Using a microscope, observe the slide with a 10x
objective or greater and rate using the ++++ system. In the case notes, rate and record each
examhed slide. For slides that receive a rating of few, record in the case notes the serial
number or other unigue identifier of the microscope used and coordinates for four sperm cells,
if possible. A second forensic scientist that is currently proficiebitology must confirm a
GFSeé 2N aAy3IES ALISNY OStft NIGAy3a o6& AYyRSLISy
initialing and dating in the notes. If the verification is not consistent with the original
observation, the final resolved rating wike clearly recorded in addition to the initial

observations.
5. The following are the guidelines of the ++++ rating system:
4+ Many sperm cells in every field.
3+ Many or some sperm cells in most fields.
2+ Some sperm cells in some fields, easy to find.
1+ Some sperm cells in some fields, hard to find.
Few Small numbers of sperm cells on the entire slide.
Single sperm cel One sperm cell on the entire slide
q No sperm cells present on slide.
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9.5.2 Optional method

1. If a swab is used to test the A®action of a stain and the reaction is strong, the extraction
procedure may be skipped and a slide prepared by pressing the swab onto a microscope slide
while still damp.
Prepare and examine a slide aS.tn1 beginning at step 1f.
3. If no sperncells are identified, make an extract (s@&.1).

N

9.6 Interpretation of Results
Human spermatozoa are stained red, oval, contain an acrosome, and are smaller than the nuclei of
epithelial cells. Tails, if present, will stain green and should be noted.

Some cells may resemble a sperm cell without having all the characteristics of one. This cell can be
referred to as a QNC (Questionable, Not Called). This should be documented in the case notes when

no sperm are observed with reasoning why the cell wBCQ A second forensic scientist that is

currently proficient in biology should confirm by initialing and dating the QNC they have observed and
Ffa2 R20dzySyidAy3a Fa davb/ ¢o l vb/ NBadzZ d oAttt 0o
fluid is detected in further testing. If the hospital smears have not been examined and the analyst
prepared slide has sparse cells or only QNCs, the corresponding smear should be stained and
evaluated.

Refer to the reporting section for report wording.

9.7 References

1. Gaensslen, R.E., Sourcebook in Forensic Serology, Immunology, and Biochemistry U.S. Government
Printing Office: Washington, DC, 1983, pp.-159.

2. Federal Bureau of InvestigatioRroceedings of a Forensic Science Symposium on the Analysis of
Sexual Asault EvidencdJ. S. Government.

3. Stone, I.C., Staining of Spermatozoa with Kernechtrot and Picroindigocarmine for microscopic
identification, SWIFS Criminal Investigation Laboratory, September 1972.
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10 Seratec PSA Semiquant Kit

10.1 Introduction

Prostatic specific antigen (PSA or p30), is a protein that was isolated and characterized by Sensabaugh
in 1978. Antisera to the protein quickly became utilized in the forensic field for the detection of

semen. The Seratec PSA Semiquant is an immunochrgragtuc onestep test for the detection of

t {! ® I mMHn >f @2fdzyYS A& RRSR (G2 GKS OKLF Yo SNJI
Although a strong PSA test result is highly indicative of semen, recent publications have documented

the preserce of PSA in body fluids other than semen. Positive PSA test results have also been obtained
from lubricants and/or spermicidesThis test is considered to be a presumptive test for semen.

10.2 Positive Reactions for PSA with the Seratec Kit

During the test PSA from the fluid reacts with the gold labeled monoclonat@8#antibody and
forms a PSAold labeled antPSAantibody-complex. Through the capillary effect of the membrane,
the reaction mixture including the complex is carried across with thd.fluipon positive findings, the
PSAgold labeled antPSAantibody-complex binds to the fixed monoclonal mouse a@P8Aantibody

on the membrane by creating a red line at the test region. Both monoclonaP&#aantibodies detect
different epitopes of the®SA. The intensity of the red lines depends on the concentration of PSA.
The colored gold labeled ar@SAantibody binds to the antmouseantibody at the control region and
region of the internal standard by developing a red line in each region.\idértes are independent
of the existence of PSA in the fluid. The internal standard line has been adjusted to a color intensity of
4 ng PSA/mlI.

10.3 Safety Considerations
No known safety hazards.

10.4 Procedure

1. Use the smallest possible amount of the stadrg(0.25 x 0.25 cm or ~18achswab). Extract
the sample for at least 2 hours in 1.0 ml of the PSA Buffer provided with the Seratec Kit.

2. Centrifuge at 60068000 rpm for 3 minutes.

3.1'RR mMun >f 2F GKS adzLSNyIldFryd G2 GKS al yYL}i S

4. Read the results at 10 minutes. Photograph positive results at exactly 10 minutes. Write the
case number, item number, and initials on the test kit (or document in the photograph) and the
lot number and date performed in the case notes.

10.5 Interpretation of Results
- A pink line in the testtontrol area and internal standard areia a positive result.

A faint pink line that cannot be reproduced in the photo or copy is reported as negative. No filter
enhancements are to be performed fdocumentation
A pink line in the contrond internal standardireas and the absence of a pink line in the test
area is a negative result, provided there is no high dose hook effect. [High dose hook effect
200dzNBR 0 O2y OSy NI (A 2y asuspéced) Glutgptmersampldand e ! k Y
test].
Any test without a control linand/or internal standard linés considered invalid and should be
repeated.
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Refer to the reporting section for report wording

10.6 References

1.

2.
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Hochmeister M.N., et alEvaluationof prostatespecific antigen (PSA) membrane test assays for

the forensic identification of seminal fluid, J Forensic Sci 1999 Sep;44(580057
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11 Creatinine for Urine (Jaffe Test)

11.1 Introduction

Creatinine is present in body fluids such as serum, saliva and sweat, but it is one hundred times more
concentratedin urine than in other body fluids. The Jaffe test is used to reveal the presence of
creatinine.

When picric acid is added to creatinine in the presence of NaOH, creatinine picrate forms an orange
colored product confirming the presence of creatinine, amponent of urine.

11.2 Safety Considerations

Picric Acid; Severe irritant; explosive

Sodium Hydroxide Corrosive, hygroscopic; causes eye and skin burns; causes digestive and
respiratory burns

11.3 Preparations
1.25 M Sodium Hydroxid€6% Sodium Hydroxide)

4.0M Sodium hydroxide 31 mi
DeionizedMolecular Biology 69 mi Store at room temperature
Gradewater

Saturated Picric Acid
AdddeienizedMolecular Biology Gradeater directly to the picric acid reagent bottle and stir
Allow the solution to settlgrior to use. Store at room temperature.

Creatinine Standard Add 100 mMolecular Biology GradediH,O to 0.1 g
Creatinine, creatinine in a small beaker and stir until dissolved. Pour
anhydrous, Sigma 0.1 g  solution into a 2L beaker and add cottipped swabs. Soak
C4255 swabs tosaturation and dry. Store frozen. Prepares seve
hundred swabs (1.0 mg creatinine/ml). This equates to
DeionizedMolecular 100 ml undiluted urine. To use, add a drop5% NaOHbllowed by
Biology Gradé+O a dropof concentrated picric acid If an orange color

develops within 5 minutes, theeagent can be used.

11.4 Procedure

1. Before using the picric acid and sodium hydroxide on evidence, test with the known creatinine
standard anddeienizedMolecularBiology Gradevater. If the known creatinine standard gives
a positive result and thdeienizedMolecular Biology Gradeater gives a negative result the
reagents may be used. Document the result of the controls in the case notes.

2. Swab, map or cut a ption of the suspected stain area (-32cn?). H-possibleQut so that the
stain covers about %2 of the cutting and the remaining portion is unstaidédrnatively, a
separate sample from a nestained areanay also be uselut there must bea substrate
control. If the sample is still in liquid form, add a couple drops to a clean weigh boat.
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3. Place the cutting on a piece of Whatman filter paper and &&ddrops of 5 % NaOid the
cutting at the junction of the stained and unstained areadternatively, extract cuttings of the
stained and unstained areas in test tubes and add the picric acid to the tubes.

4. Add1-3 drops of saturated picric acgblutionand view results after 5 minutes.

5. If a swabbing of the stain is negative, repeat the analysis on a cutting from the item.

11.5 Interpretation of Results
An orange coloration on the stained area and no orange coloration on the unstained area of a sample

is a positive result for the presence@gatinine. AA or (+) may be used to indicate a positive result
and aq or (-) may be used to indicate a negative resRefer to the reporting section for report

wording.
11.6 References

1. Gaensslen, R.E., Sourcebook in Forensic Serology, Imogyrasid Biochemistry, National
Institute of Justice, 1983, pp.19105.
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12 Urobilinogen for Feces

12.1 Introduction

Tests for urobilinogen are used to indicate the presence of feces and are considered presumptive.
Fecal material consists of water and solid veastaterials made up of mucus, undigested food residue,
and microorganisms. Fecal material is usually brown in color due to urobilinogen that is formed from
bilirubin by reduction processes in the intestine. Fecal material may also be green, black, or red
depending on diet, drugs, and pathological conditions. There is no confirmatory test for feces.

12.2 Safety Considerations
Zinc Chloride; Irritant; moderately toxic
Ethanolc Irritant

12.3 Preparations
Zinc Chloride Solution
1. In a small beaker, add enough zitdazide (ZnC) to EtOH to prepare a saturated solution (e.g.,
1 g ZnGlto 10 ml EtOH).
2. Allow the solution to settle prior to use.
3. Store the solution at room temperature.

12.4 Procedure

1. Before using the Znfleagent on evidence, test it on a known feces sample and ethanol. If the
feces sample gives a positive result and the ethanol gives a negative result the reagents can be
used. Document the result of the controls in the case notes.

2. Extract the sample ione or two drops (~100 pul) of ethanol in a test tube for at least 30
minutes.

3. Add two drops of Znglo the test tube and gently shake.

4. Examine the liquid with an ALS.

12.5 Interpretation of Results

Useeither a yellow shield to evaluate samples with the 4810 nM wavelength filteor an orange
shield with the 466610 nM wavelength filter. An apple green fluorescence occurs if urobilinogen is
present. AA or (+) may be used to indicate a positive result anpoa (-) may be used to indicate a
negative reslt. Refer to the reporting section for report wording.

12.6 References

1. [ 28R Wh. dCP YR 2Sait2ys bdtdr a! {LISOGINRYS
' N2 0 A f JoyralloRFarénEic Scienc¥sl. 27, No. 2, April 1982, pp. 3385.
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13 Tetramethylbenzidine for Blood

13.1 Introduction

Tetramethylbenzidine (TMB) is a presumptive chemical color test for blood that is based on the
peroxidaselike activity of the heme portion of hemoglobin. The IR camera may be helpful in
identifying potential bood stains on dark items.

13.2 Safety Considerations

0 2 0 @Fampthylbgnfidineg Irritant
Ethanolc Irritant

Hydrogen peroxide Eye irritant

13.3 Preparations

TMB reagent Mix the TMB with the ethanol, and the
0 Z 0 Q ketrapmetpydenzidine 05 ¢ add the glacial acetic acid. Store in a
Ethyl alcohol 350 ml dark colored bottle in the refrigerator.

Glacial acetic acid 3 ml Expires after 12 months.

\ 3% hydrogen peroxide () May be pirchasel from drug store. Store refrigerated. \

Low LeveHemoglobin Standard Stock: Add 100 mMolecular Biology GradadiHO to a

(0.05 mg hemoglobin/ml) bottle of hemoglobin and gently vortex. Place the
solution in a graduated cylinder and bring to 1 L with

Hemoglobin, human 1 Molecular Biology Gradadi H,0. Store frozen.

(Sigma H7379) g Working solution:Prepare a 1:20 dilution (10 ml stock +
190 mIMolecular Biology GradediH.O) in a 2 L beaker
and add cottortipped swabs (~300). Soak swabs to

. . saturation and dry. Repeat. Store frozen. This equate
ddiMolecular Biology ;| a1 in 3000 dilution of blood.

GradeH,0 To use:Add a drop of TMB followed by a drop of 3%k
If a bluegreen color develops within 10 seconds, the
reagent can be used.

13.4 Procedure

1. Before using the TMB reagent akkO; on evidence, test them with the hemoglobin standard
and negative control consisting of a blank swab or filter paper. If the hemoglobin standard
gives a positive result and the negative control gives a negative result, the TMB reagent and
HO>may beused. Document in the case notes the lot number and note the result of the
controls using (+) or). The initials of the analyst that performed the QC check must be in the
case file oonthe daily QC check form.

2. Small stains should be photographeddre testing.
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3. Moisten a swab or filter paper witdeienizedMolecular Biology Gradeater and rub or blot
the stain. A dry swab may be rubbed against a substastaal The method used should be
documented in the notes.

4. Add a few drops of the TMigagent. Wait a few seconds while carefully observing to ensure
no color change develops at this time.

5. Add a few drops of the 3%€Eband wait up to 10 seconds for a color change.

13.5 Interpretation of Results

A rapid greenistblue color change after addlin of the HOzis a positive result. If the swab or filter
paper does not turn greenishlue within 10 seconds, it is a negative resultA Ar (+) may be used to
indicate a positive result andcpor (-) may be used to indicate a negative result.hére is a color
change after adding the TMB reagent but prior to th®} the result is inconclusive for blo@hd
additional testing should be performed if not consuming sampRefer to the reporting section for
report wording.

13.6 References

1. Holland, V.Regt. al.1974. A substitute for benzidine in the detection of blood. Tetrahedron
30:3299.

2. Gasner, D.Det. al. 1976. An evaluation of tetramethylbenzidine as a presumptive test for blood
JFS 21:816.

3. Tetramethylbenzidine: a reportegioncarcinogenic analog of benzidine. 1989. Aldrichimica Acta
22:48.

4. Cox, M. 1991. A study of the sensitivity and specificity of four presumptive tests for blood. J.
Forensic Sci. 36:15a511.
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14 HemDirect for Human Blood

14.1 Introduction

Hemodobin (Hb) is located in the erythrocytes and predominantly serves the transport of oxygen and
carbon dioxide within the body. The HemDirect test is an immunochromatographistepeest for

the detection of human blood. This test is considered to be icawdtory for human blood.

14.2 Positive Reactions with the HemDirect test

If human hemoglobin is present in a sample, the human hemoglibib)reacts with a mobile
monoclonal antihuman hemoglobin antibody forming a mobile antigatibody complex. This
antigen-antibody complex migrates through the absorbent device toward the test area. In the test
area there is an immobilized monoclonal ahtiman hemoglobin antibody. This immobilized antibody
captures the above complex resulting in an antib@ayigenantibody complex. If the human
hemoglobin concentration is greater than 0.05 pg / ml the pink dye particles form a pink colored band
in the test area, indicating a positive result. The HemDirect test incorporates an internal positive
control consisting of @d labeled rabbit antibodies that are captured by an immobilized polyclonal goat
anti-rabbit antibody present in the control area, forming a complex. High dose hook effect is a false
negative that occurs if there is more hHb than can be bound by theleptmnoclonal anthuman
hemoglobin antibody. The excess hHb binds to the immobilized polyclondlam&n hemoglobin
antibody, thus blocking binding to the mobile antigantibody-dye complex in the test area. This test
crossreacts with ferret and higér primate blood.

14.3 Safety Considerations
No known safety hazards.

14.4 Preparations
Make sure that the sample is at room temperature prior to analysis.

14.5 Procedure

1. Use the smallest possible sample (e.g. ~5x5 mm or ~1/8 swab) depending on the intensity of
the stain.

2. Allow the sample to extract for approximately 30 minutes in the chamber supplied with the kit.
For old or degraded samples, ade 2irops of 5% ammonia the stain and allow the ammonia
to evaporate (~5 minutes) prior to adding the extraction buffer. Overnight extraction may help
older samples. If the extract is cloudy or contains debris, centrifuge to clarify.

3. Add 150ni (three drops from the chambeof the extract to the sample wall—dof{the =
HemDirect test. Record both buffer and card lot numbers and date performed in notes.

4. Read the results at 10 minutes. Photograph positive or inconclusive results or copy the results
at exactly 10 minutes. We the case number, item number, and initials on the test cassette
(or document in the photograph)

14.6 Interpretation of Results
1. A pinkline in both the test and control areas is a positive result.
2. A faint pink line that cannot be reproduced in the phatocopy is reported as no human blood
identified.
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3. A pink line in the control area and the absence of a pink line in the test area is a negative result,
provided there is no high dose hook effect. [If this is suspected, dilute the sample-tewt] re

4. Any test without a control line is considered invalid and should be repeated.

5. Referto the reporting section for report wording.

14.7 References

1. Hochmeister, M., Rudin O., Sparkes, R., Gehrig, C., Schmidt, L. Evaluation of an
Immunochromatographic-StepBlood Test for the Forensic Identification of Human Bloddror.
ScienceMay 44(3), 59602, 1999.

2. Misencik, A., and Laux, D.L. Validation Study of the Seratec HemDirect Hemoglobin Assay for the
Forensic Idetification of Human Blood, MAFS 2005 Fall Meeting, Oct. 7, 2005, St. Louis, Missouri

3. Spear, T. F., Binkley, S. A. The HemeSelect test: a simple and sensitive forensic speti¢test.
Sci. So84 (1), p 416, 1994.

4. Fernando, S.A., Wilson,GSudh Sa 2F (G KS WK 2gep sand@ighfingrribasaay. i K S
Imm. Methodsl51 (:2), pp. 4766, 1992.

This document is uncontrolled if viewed outside the BCI document management system.



Ohio BCI Laboratory
LM-DNA Methods
Issuing Authority: Laboratory Director
Effective Date9/5/2023
Revision 2
Page36of 147

15 Hair Examination

15.1 Introduction

Cases such as hit skips, assaults, and homicides may be submitted requesting hair examination. If no
body fluid is @tected, the analyst may examine the trace evidence with the objective to identify

clearly relevant apparent hairs with a root for DNA testing. Hair evidence submitted in a rape kit is
routinely examined for the presence of body fluids. No hair compasisall be performed.

15.2 Procedure
15.2.1 Examination of noArape kit evidence
If a body fluid suitable for DNA testing is detected in the case and a clearly relevant apparent hair is
observed, then the apparent hair is retained for potential future analysfslksvs.
1 A single/few apparent hair(s) are observed:
0 Attach the apparent hairtoa Pektii v y 2 G S
0 PlacethePost i1 nx y23GS Ay | O2Ay Sy@St 2LIS
o Repackage the coin envelope within the original evidence item package.
o Document in the notes
1 Many apparent has are observed:
0 Leave the hairs on the evidence item at@tument in the notes
o0 The examination paper should be folded and packaged with the original
evidence item package to prevent loss.

Should the DNA testing not yield probative results, a request be made by the DNA analyst to have

the apparent hair analyzed to determine if a root is present for DNA testing. If a root is present, cut off
approximately a 1 cm section t@ss containing the root and place in a tube. Retain the remainder of
the hair with the parent item

15.2.2 Examination of rape kit evidence

An ALS or stereoscopeay be used t@xamine apparent hairs for potential semen stains. If body
fluids are indicated, use a single SEB swab to collect a samples&ibleDNA testing. l&additional
screening procedures will be performed, samples may be collected with a single swab with water.

If trace debris is observed on a swab, try to remove it prior to screening the swab and report the trace
debris as a separate line in the report.tHe debris cannot be removed from the swab, then screen the
swab and list the debris in the report with the sample on the same line.

For DNA testing, cut off approximately a 1 cm sectioless containing the root and place in a tube.
Retain the remainder of the haimwith the parent item

15.3 Documentation
1. When the objective is to determine the sourcel@NA from &hair, case notes should include if
a root is present.
2. Refer to report wordingection
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DNA Methods

Changes and updates in theanual do not imply that previously issued methods and policies are incorrect or invalid.

16 DNA bkolation

16.1 Organic Extraction

16.1.1 Introduction

The isolation of DNA depends on the removal of proteins and other compounds from the DNA. This is
accomplished through the use of SDS to denature the proteins and proteinase K, a serine proteinase,
to cleave theproteins into smaller piecesThe DNA isien purified through a combination of phenol
precipitation of the proteins and filtration to remove residual extraction reagents and contaminants.

16.1.2 Stopping Points and Storage

Once DNA extraction has begun, the process can be stopped at virtually ahy Bor overnight or
over weekend pauses, ambient, refrigerator or freezer storage does not harm DNA. For long term
storage, DNA solutions are generally frozen. Avoid setting up amplification reactions until shortly
before thermal cycling.

A differental extraction is used for samples that may contain a mixture of spermatozoa anspeom
cells. The initial extraction step releases rsperm DNA while leaving the sperm cells intact. The
sperm cells are then pelleted and washed prior to lysis.

Indicate in the case notes which extraction method is being used for each sample

16.1.3 Differential Extraction of Seminal Stains

1. Cut out a portion of the stain or remowg to twovery thinswab SHELIKE®m the applicator
sticksand place into a extractiontube. If necessary, cut the fabric into two or three pieces so
that it is covered by thetain extraction buffer.

2. Also prepare a manipulation blank at this time and labéVi@sF1/F2 Date Initials This
manipulationblank must be representative of the rabconcentrated sample. If samples in a
batch may follow divergent analysis paths, use multiple blanks.

3. Add 500 ul Stain Extraction Buffer and 5 ul 20 mg/ml Proteinase K to each tube.

Mix well and incubate at least two hours at 37°C.

Make sure the tubes firmly closed and vortex at maximum speed for at least one minute. Spin

briefly before opening the tubes. Put the sample cuttings in the basket and centrifuge at

maximum speed for five minutes to spin out the extraction buffer and pellet the spens cel

Discard spin basket and cutting unless otherwise noted below or on the manifest.

6. Carefully remove the majority of the supernatant in the original tube and place into a new
microfuge tube labeled "F1". This fraction should contain primarily thespam cell lysate.
Remove as much of the remaining supernatant as possible, being careful not to disturb the
pellet.

7. The remaining cell pellet in the original tube should contain primarily the sperm cells from the
sample. This tube is labeled "F2".

a s
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Rinsethe pellet (F2) with approximately 1000 ul TNE, vortex briefly and centrifuge at maximum
speed for 10 minutes. Remove as much of the TNE wash as possible without disturbing the
pellet. Repeat this process at least two more times. Discard the washes difficult to
remove the majority of the supernatant, compensate by performing additional washes.

Tothe F2 add 350 ul SEB, 40 ul 390 mM DTT and 10 ul 20 mg/ml Proteinase K.

10.Mix and incubate at 3 for at least two hours. Spin tubes briefly befopening.
11.Continue processing F1 and F2 fractions at the phenol step. (See step 5 below, phenol

extraction).

16.1.4 Non-Semen Body Fluid Stains or Liquitb8d

1.

B w

Cut out a portion of the stain or remove the outer layer of the swab from the applicator stick
andplace into a extractiontube. If necessary, cut the fabric irdmnallerpieces so that it is
covered bythe stain extraction buffer Also, prepare a manipulation blank at this time and
label agVIB Date Initials If samples in a batch may follow divemg@nalysis paths, use
multiple blanks. For liquid blood, add up to 50 ul of liquid blood to a microfuge tube and
process as a stain. Any blood collection tube is acceptable, althougbpediot tubes do not
have a preservative and are least desirdbleprolonged ambient storage.

. To each tube add 400 ul Stain Extraction Buffer, 10 ul 20 mg/ml Proteinase K and 5 ul 390 mM

DTT. Mix and spin briefly to force the cutting into the liquid.

Incubate at 56°C several hours to overnight. Spin tube brieflyré&ipening.

Place the cutting into a basket and place the basket into the tube. Spin 3 minutes at maximum
speed to remove the stain extraction buffer from the cutting. Dist¢hedspin basket and

cutting unless otherwise noted below or on the manifest

For reference standards on cotton swabs or fabric and small cuttings from evidence
samples, the substrate may remain in the tube during phenol extraction or it may be
removed and discarded without spinning prior to phenol extraction.

Phenol ExtractionAdd 500 ul phenol/chloroform/isoamyl alcohol. Do this step in the fume
hood. Shake vigorously or vortex for several seconds to achieve a milky emulsion in the tube.
Spin the tubes for two minutes.

Do not use microfuge tubes provided for use with Mazron filters for organic
extractions or highspeed centrifugation they crack

Transfer the aqueous phase (top layer) to a labeled Micrdéhtube. Spin at 500 x g for 8 to
10 minutes or until no liquid remains on the filter. A slightly faster speed may be used if the
sample does not go through the filter. Add-500 ul of TE to the filter and centrifuge as before
to wash residual extramn components from the DNAMultiple washes may be performed.
Examine the filter unit to verify that no tearing or cracking has occurred.

. Add50o0r more ul TE (depending on anticipated DNA recovery). Consideration of the possible

need for YSTR amgiications, etc., should be made in determining the elution volume.
Manipulation blanks must be analyzed at the same concentration conditions as required by the
batch forensic sample containing the least amount of DNA.

Invert into a new, labeled tube and spbriefly forup to 1 minute Dispose of the filter.
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9. Record the quantity of TE used for recovery for each sample on the amplificatiop set
worksheet or batch manifest different than 50 ul.

16.2 Maxwell RSC 48 Procedure
Reagent Preparations

1.

Proteinase K: Add 556ul of nucledsee water (comes in reagent kit) to the tube of proteinase K
to make 18mg/mL solution and store in freezer.

Extraction Master Mix: The table below shows the amount of each component needed for a
sample extraction. EDNA Maxwell Buffer Master Mix Prep is provided for making larger batches
of the master mix.

Component Volume (ul)
Casework Extraction Buffer 385
Proteinase K (18 mg/ml) 10
Molecular Biology Gradie.O 4
OR Thioglycerol**

Total Reaction Volume 400
**The first differential incubation does
NOT use thioglycerol

Non-Differential Samples

o gk whpE

7.

Place nordifferential samples into slottethottom spin baskets and 2.0 ml tubes.
Prepare extraction buffer master mix WITH thioglycerol.

Pipette 400 ul directlynto the slotted spin basket and close the tubes.

Vortex briefly but DO NOT SPIN.

Incubate at 56°C for approximately 30 min but no longer than overnight.

Vortex and spin for 3 or more minutes at max speed.

Discard the slotted spin basket with the cuttiafjer verifying that all liquid is in the tube.

GO TO MAXWELL SETUP STEPS
O Do not start setting up the cartridges manually or on the Tecan unless there is time to reach the
end of the protocol with the DNA in the elution tubés

First Differential Incubabn

1.

aprwDd

Place differential samples into 2.0 ml tubes without spin baskets.

Prepare an extraction buffer master mix using Melecular Biology Gradé.O option.
Pipette 400ul into each tube.

Vortex briefly.

Incubate at 56°C for approximately 30 min butlanger than overnight.

Differential Separation

1.
2.

Vortex 1 minute and spin briefly.
Remove cutting and place in an open grid spin basket.
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Spin for 5 min at max speed.

Discard cutting and the open grid spin basket.

Remove majority of liquid to new tudabeled F1 while avoiding pellet. Set F1 tubes aside.
Add 1000ul TNE to each F2 tube, mix briefly, and spin 5 min at max speed.

Remove liquid and discard.

Repeat wash (steps 6 and 7) 2 more times.

Second Differential Incubation

1.
2.
3.
4.

Prepare an extraon buffer master mix WITH thioglycerol.

Pipette 400ul into each tube.

Vortex briefly.

Incubate at 56°C for approximately 30 min but no longer than overnight.

GO TO MAXWELL SETUP STEPS
O Do not start setting up the cartridges manually or on the Tecarlasgs there is time to reach the
end of the protocol with the DNA in the elution tubés

Manual Maxwell Setup Use up to 24 positions if performing manual setup

1.

o gk wN

Place one Maxwell cartridge into black Maxwell tray for each sample. Place cartridgespaeay s
Both ends will click into place.

Peel the protective cover off of each cartridge.

Place an empty elution tube in the open slot with the open cap facing away from the cartridge.
Pipette 50 ul of elution buffeinto the bottomof each elution tube.

Mix and spin samples briefly.

Pipette 200 ul of lysis buffer into each sample and then pipette the entire 600 ul into well 1 of each
corresponding cartridge.

GO TO MAXWELL PROCESSING
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B 4+ Silver notch

112|3|4|5|6|7|8|9/(10[11]12[13[14|15|16|17|18|19|20|21|22|23|24
Elution tube

Plunger| ~

Maxwell cartridge drawing and layout Note position of plunger in
well 8 and orientation of elution tube with cap facing away from
cartridge. For automated setup, limit samples including blanks tg
for each Maxwell tray. For manual setup, process up to 24 samp

*The silver notch will be on the right side of thieack Maxwell tray near cartridge 40.

Automated Maxwell Setup Limit samples to 20 per trgyDeck check must be done before Tecan
processing begins.

1. Place required number of Maxwell cartridges into the front Maxwell tray beginning with position 1
and leaving no spaces between cartridges. Both ends will click into place. For the back Maxwell
tray, begin at position 25.

2. Peel the protective cover off of each cartridge.

3. Place elution tubes onto the Maxwell tray with caps facing away from cartridges. Ehsure

elution tubes are seated all the way down into the tray.
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B

Mix and spin prextracted samples briefly.

Ensure preextraction tube labels are consistent with manifests and load theepteaction tubes

into the Tecan sample carrier.

6. Turn on the Tecan itmment and then open EVOware Standard software.

7.1 K22488 awdzy 'y SEAaGAY3I aONALIGE 2N GO9RAG +Fy S

8. Navigate to thedCombined_Maxwell_Setég—at+—E 6 S£ £ NEFsaifty & I RRAGA2Y E

9. { St SOG dawdzyé¢ UGKNRdAzZAK Ydzf GALIX S LINRPYLIWia dzy At &

10. Follow script prompts for the deck setup. Place black tray into custom Tecan carrier with silver
notch facing the right side of the Tecan robot.

11.Enter number of samples being extracted when prompted.

12.Tecan EVO 150 will begin processing.

13. After script completes a4 St SOG a Ol yOSt ¢ (2 NBGdzZNYy G2 9z%h

i4+4@%%4%S—4LWQaL—LﬁL—SE4H%&4ﬁL%—4iONJIJus 2N G9RAG +y S

1I5b @A 31 4S8 G2 (KS &alEgStt al YLXS RRAGAZ2YE & ON

16v%—SL#—SLClé———ék##{kgﬁé———é—K;th—dza—K———¥idzt—Q—A LX S LINRPYLIia dzyGAaft @

o

empted.

20.When Tecan has completed processipgt-away-aldiscardreagents and remove prextracted
sample tubes from deck.

21.Remove black Maxwell trdyom custom carrier.

22.Check that all elution tubes have elution buffer at the bottom of tihiee and none of the tubes
have liquid along the sides.

GO TO MAXWELL PROCESSING

Maxwell processing

1. Add plungers into position 8 of the cartridges (closest to elution tube).

2. Turn on the Maxwell instrument, then turn on the tablet and open the Maxwell software. The
instrument will initialize.

3. {StSOG a{dl NI¢

4. Scan the barcode on the Maxwell FSC DNA |&woak kit box to open the protocol.

5t NBaa at NPOSSRé YR GKSYy LINBaa ahvyé G2 2Ly

6. Load Maxwell tray(s). If using both trays, load the back tray first.

a. Option 1¢ suggested for trays setup with Tecan
i. Read through the extraction checklist prompt goetform deck check.
i. LT O0KS OKSO1ftAal A0SYa IyR RSOl OKSO]
and begin processing.
iii. Gotostep7.
b. Option 2¢ suggested for trays either setup manually or with Tecan
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i. / fAO1 aOl yOSté 2y pth oréeEtd MNadn@lly setegf thO K S O |
cartridge locations loaded on the tray. The active tray name (front tray or back
tray) will be highlighted in blue. Once a cartridge location is selected, it will be
highlighted in white.
i. t NBaa at N2POSSR¢
iii. Read through th extraction checklist prompt, which now lists the position
numbers of the loaded cartridges and have deck check performed
iv. LT G0KS OKSOlftAad AdGSYa IyR GKS RSOl OK
door and begin processing.
v. Gotostep7.
7. The runwill begin automatically
8.2 KSy GKS aONRLII O2YLX SiSax aStSO0 a2LISy R22N
9. Cap all elution tubes and place in a 0.5ml tube rack. Add tube labels.

Maxwell Shut Down

o0k whNPE

© ~

Remove and discard plungers from cartridges prior to removing used cartridges.

Remove Maxwelray from instrument.

Discard used cartridges.

Return empty tray to Maxwell.

Press home button in top left corner. Press door close button in top right corner.

t NEBada aalyAdAl S¢é yR Fft2¢g OfSIFyAy3a (B NHzy T2
complete.

Log out of software (press X).

Turn off instrument.

Shut down tablet.

16.3 DNA Extraction from Miscellaneous Items
While blood and semen are the most commonly known sources of probative DNA profiles, DNA can be
obtained from many otheuseful sources. The following are some of these sources.

16.3.1 Bone(Organic Extraction)

Bones that have been submergedexposed to harsh environmental conditiofts a long period of
time may not yield DNA that is amenable for nuclear DNA testing. If teeth are not avadsbl®r an
entire bone, i.e., toes, fingeraps or femurs. Request that the medical examiner NOT saw on the
bone.

1. Bones previously kephifreezer storage should be brought to room temperature prior to
cleaning for sampling. Use a razor blade to remove any tissue and surface layer of the bone.
For larger bones like femurs, can soak the bone in 10% bleach for a few minutes. For smaller
bones that are more porous, can clean them with swabs soaked in 10% bleach. Rinse and dry
the bone thoroughly (may need to be dried overnight) ensuring no bleach residue remains on
bone when dry. This may need to be done in a hood. Avoid sawed ends of the bone
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2. Bleach all work surfaces and tools to be used. Cover all work surfaces, including vice if used,
with brown paper or norstatic covering. Depending on the condition of the bone, swabbings or
scrapings of the marrow may be collected in addition to calbecof the samples below:

a. FemursUse a new blade on the hacksaw for each femur. Samples may be taken from
the midsection of the bone, but the ends tend to work best. Place a glassine paper
underneath the section being sawed in order to collect the powBéace the powder
into extraction tubes, filling each tube about halfway. Depending on bone condition,
multiple tubes may be collected.

b. Toe, finger, and smaller boneSan sample from the midsection of the smaller bones,
but the ends tend to work best. &te the bone on glassine paper and fold the glassine
paper over the bone. Use brown paper to wrap around the bone and glassine paper.
Using a hammer, separate the ends from the midsection of the bone and return the
midsection piece to the evidence packagifflace the ends on multiple layers of
glassine paper, make a paper fold, and pulverize them into powder using the hammer.
Collect the powder into extraction tubes, filling each about halfway. Replace the glassine
paper during the pulverization processraseded.

3. Go to Step 1 under nesemen extractioror the organic procedure Consider doubling the
amount of Proteinase K and DTT for the master mix. The amount of master mix dispensed into
each tube will remain the same as the ne@amen extraction protool states. Additional master
mix may be added to cover powder and ensure proper agitation. Consider incubating the
samples on the heat block while vortexing every couple of hours before being left to incubate
overnight at 56 C.

4. Can combine the aqueousiase from multiple tubes onto one Microcon filter after the phenol
step for extraction. Multiple blanks are requiredéasure similar treatment as sampld®etain
the original tubes containing powder with the extraction batch.

16.3.2 Chewing gum

1. Aswabbing of the gum may be used for testwigh the organic or Maxwell pathwayOption
for organic extraction(1l) Add MasterMix to the piece of gum, heat, remove and retain the
gum, proceed with extraction. (PJacegumin 400 ul SEB (without ProK aDd@T) and mash it
up for a few moments using a pipette bpa clean spatula. Warm the tube slightly if the gum
is not pliable. Remove the gum from the SEBratain. Add 10 uRO mg/ml Proteinase Knd
5ul 390 mM DTT to the SEB.

2. Continue witheither organic or Maxwell extraction.

16.3.3 Cigarette lutts
1. Remove ~1/2 of the paper from the filter end of the cigarette butt (avoiding the glue strip). Cut
into smaller piecesA swabbing of the cigarette butt may also be used for testing.
2. Continue with gher organic or Maxwell extraction

16.3.4 Clothing

¢2 200FAY GKS 46SIFNBNDa GeLSY ¢+-1S | aglrooAy3da FN
be in contact with the skin of the wearer. Record in the notes what area the swabbing is taken from.
Process as a noisemen body fluid stairAlternately, use a cuttingAreas that have been successful

are waistbands, sleeve cuffgpat tags, inner knee areag)ner surface of pant pockets, inside shoes,
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palm area of gloves, neckbands and hat headbanti&anipulation blank(s) should be processed in the
same manner as the evidence samples.

16.3.5 Envelope Flaps
DNA analysts and latent print examiners should consult each other. The envelope should be handled
carefully to avoid destroying latent fingerprints. DNWdgld be removed from the envelope prior to
latent print use of humidity chamber, ninhydrin or physical developer.
Option 1¢ Cutting from envelope:

1. Cut out a portiorof the envelope body in contact with the gluéndividuals vary considerably
in theamount of DNA in their saliva, so the total amounsamplerequired varies. Cut these
pieces into smaller pieces, place mextractiontube. Use more than one tuhef necessary
with con5|derat|on of the needed reagent blank controls

Option 2¢ Swabbing from envelope

1. Steam or soak the envelope open.

2. Collect any epithelial cells that may be present by swabbing the glued surfacedeibiseed
Molecular Biology Gradd20Oor SERo swab the entire gluedurface. The cells adhere to the
adhesive and it is important to remove as much of the adhesive as possible.

16.3.6 Formalin fixed pathology amples(Organic Extraction)

Formalin fixation causes degradation and crliisking of DNA. The probability of obtaining DNA
results is related to the fixative formulation and the amount of time spent in the fixative. In addition,
the use of certain cytological stains may also conise DNA. Formalitreated products of

conception are generally not suitable for DNA testing and should be referrBiNo management

DNA results may be obtained from some pathology specimens. In sampling these tissues, avoid any
obviously necrotic tisue. Cut a portion of the specimen from the wax block, trimming away as much
wax as possible. Either crusht the specimerinto smallerpiecesand dissolve the remaining wax

with two or three changes of xylene followed two or threechanges oélcohol prior to adding SEB.
Before adding the ProK and DTT, incubate the sample in SEB at 90°C for one hour with intermittent
mixing. Briefly spin then place on ice for 2 minutes. Add DTT andh#oiroceed with the non

semen stain extraction procedur8ee detail below.

Paraffin Removal

1. In a fume hood, add 800ul of xylene substitute to the sample. Allow to incubate for
approximately 15ninuteswith intermittent shaking. Pellet the sample at fafieed for 3
minutes. Remove xylene substitute while avoiding the pellet. Repeatlstepadditional
1-2 times to remove as much paraffin as possible. Incubation & Bay be added to aid
in paraffin removal.
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2. Add 800ul of 100% ethanol (v/v) to the spiem and vortex. Pellet the sample at full speed for
3 mirutes. Remove the ethanol while avoiding the pellet. Repeat 2tap additional 12
times.

3. Air dry the pellet for 5 mintesto evaporate excess ethanol.

De-Crosslink DNA from itself and to proies by formalin fixation

4. Add 400ul of SEB to the sample and incubate aC%@r one hour with intermittent mixing.
Briefly spin and then place on ice for 2 minutes.

5. Make a master mix of ProK and Cifign add15ul into each sample. Ratio of master mix
should be 10ul 20mg/ml ProK to 5ul 390niDI'T Ensure that extra volume of master mix
IS made to account for pipetting.

6. Incubate the sample at 5€ for 2 hours to overnight then follow the standard phenol
extraction procedure.

16.3.7 Hair with roots-free (OrganicExtraction)

1. If the hair is potentially coated with foreign DNA (i.e. blood from a different pgrsorse it in a
microfuge tube oMolecular Biology GraddeierizedH>O. Rinse hair briefly in fresheionized
Molecular Biology Gradi-O.

2. Cut off a 32 cmsection orless containing the root. Retain the remainder of the hair for possible
mMtDNA testing.

3. Extract in 40Qul stain extraction buffer with 5 ul 390 mM DTT and 10 ul 20 mg/ml Proteinase K
at 56°Cfor several hours t@vernight.

16.3.8 Hair with roots-slide mounted specimengOrganic Extraction)
There are two ways to remove cover slips from items mounted on a slide. Both should be conducted in
a fume hood. In each case, the exterior of the slide should first be cleaitiecd 10% bleach solution
Freezim Place the slide in a small container and pour in liquid nitrogen. Within seconds the cover slip
can be removed.
Soak Slide in Xyler@oak the slide in xylene for several hours until the cover slip can be slid or pried from
the slide.Caution: this mayemove markings from the slide.
After cover slip removal

1. For hairs, add a drop of xylene to the hair to dissolve the mounting medium. Remove the hair
from the slide and soak in xylene for a few minutes to dissolve any remaining mounting medium.
For tissueor sperm, allow xylene to flow over the slide to remove the residual mounting media.
Rinse the hair or slide briefly in®l to remove xylene.
For hairs, go to step6.5.7dzy” R Slaiwith rootsfree¢ ®
For tissue or sperm, swab the stain from the slide.

arwpd

16.3.9 Soft tissue(Organic Extraction)

Follow the norsemen method to extract DNA from fresh tissue. Generalfyiece 13 cubic mM

equivalent is sufficient. Use less for products of conception. If the Microcon filter becomes plugged, it
is most likely due t@xcess DNA.
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16.3.10 Teeth(Organic Extraction)

1. When possible, use a tooth with an intact ro@epending on the state of the tooth, may soak
in 10% bleach solution for a few minutes or use swabs soaked in 10% bleach to clean the tooth.
May need to remove tissue/decay. Rinse and dry thoroughly.

2. Bleachhammer and work surfaces. Place the tooth on multiple layers of glassine paper and
create a paper fold. May be necessary to secure edges of the paper to work surface.

3. Hit the tooth with a hammer to separate the root from the enamel portion of the toft
careful to contain the tooth pieces when hitting with a hammeReturn the enamel portion to
the original evidence packaging.

4. Place the root portion on multiple layers of glassine paper and create a paper fold. Pulverize the
root with the hammer.

5. Atfter hitting the root multiple times, separate the powder from the larger pieces of tooth.
Collect the powder in extraction tubes. Replace the glassine paper during pulverization as the
tooth becomes embedded in or breaks through the paper.

6. Repeat step 5 uil the root has been pulverized into powder or until enough powder has been
collected to fill an extraction tube to the halfway mark, if possible

7. Go to Step 1 under nesemen extractionAdd additional master mix as needed to cover
powder in tube and ense proper agitation.

8. Can combine the aqueous phase from multiple tubes onto one Microcon filter after the phenol
step for extraction.Retain the original tubes containing powder with the extraction batch.

16.3.11 Toothbrushes
1. Swab the entire head and bristle @ref the brush with swabs moistened with®or SEB.
Alternatively, cut a few bristles off of the toothbrush and insert into a tube.
2. Continuewith either organic or Maxwell extraction

16.3.12 Alternate extraction method for casings

1. If possible ér casingswedge a small rubber stopper in the casing to use as a handle.

2. Moisten a cotton swab with a drop of 500 mM EDTA. Using only the tip of the swab, scrub all of
the outer surfaces of the casing, being careful to get into the indentations on and around the
base. Repeat with a dry cotton swab.

Cut the two swab tips into 250 ldw copy number (LCNbuffer.
Add 10 ubf 20 mg/ml Proteinase End incubate 58C 2 hours
Incubate ®°C 10 minutes

Add 100 ul of 20 ng/ul salmon sperm DNA to the filter bfiarocon
Add the extraction solution

Spin until dry/nearly dry

. Wash once with 100 ul TE

0.Recover in 5@l TE

HO®O~NOo O AW
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17 DNA Qantification UsingReal Time PCRwith the Quantifiler Trio Kit
Befamiliar with Quantifiler Trio Kit literature before proceeding

17.1 Quantifiler Assay Background

QuantifilerTrioDNA quantification kit (Life Technologies) is designed to quantify the total amount of
amplifiable human (and higher primate) DNA and human male DNA in a sample. The results from using
the kit can aid in determining: 1) If sufficient human DNA or humale &lA is present to proceed

with short tandem repeat (STR) analy2sPegree of DNA degradaticamd 3) How much sample to

use in STR analysis applications.

The DNA quantification assay combifiesrp Q Yy dzOf S| &hSmplification dvéll @ontasssmall
human DNAlarge human DNAnd human male DNA targspecific assaand an internal PCR

control (IPC) assay. The targgtecific assays consist of primers for amplifghmgsmallhuman DNA

(80 bases), large human DNA (214 basgshuman maleDNA(75 basesand one TagMaiiMGBor
QSYquenchej probe labeled with VIC dysrfallhuman DNA)ABY dye (large human DNAFAM

dye (human male DNA) for detecting the amplified sequence. The IPC assay consists of IPC template
DNA (al30 basesyntheticsequence not found in nature), primers for amplifying the IPC template

DNA, and one TagMaRSYguencherprobe labeled withJUNdye for detecting the amplified IPC DNA.
Successful amplification of the PCR control and the target DNA indicates that arepbfiéh was

detected. A scenario where the PCR control amplifies, but the sample does not, could indicate that
sufficient amplifiable DNA is not present. In the absence of robust target DNA amplification, this assay
can predict inhibition if the IPC alsoes not amplify or has a high.C

17.2 Preparation of Standard Curve Samples
1. After allowing for placement of the five recommended standards and the dilution buffer (blank)

in duplicate, 84 samples fit on the plate.
2. Start the computer and turn on the Lifleechnologies 7500 instrument.
3. Required Material

a. Lowbind microfuge tubes

b. Trio DNA Standard

c. Trio DNA Dilution Buffer
Refer to the chart for volumes.
Dispense the dilution buffer into the labeled tubes.
Vortex the DNA stock-8 seconds and quick spiefore opening.
Prepare Standard 1, vortex and quick spin.
Using a new pipette tip, prepare Standard 2, vortex and quick spin.
. Repeat the previous step until all standards are prepared.
10 Store prepared standards up to 1 week @82 in tubes.

© ®©® N OGOk
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Volumes of 100 ng/ul stock and
Standard| ng/ul dilution buffer(may be scaled for a | Dilution
specific volume)

1 50 10 plstock + 10 pl dilution buffer 2X

2 5 10 pl std 1 + 90 pl dilution buffer 10x

3 0.5 10 pl std 2 + 90 pl dilution buffer 10x

4 0.05 10 pl std3 + 90 pl dilution buffer 10x

5 0.005 10 pl std 4 + 90 pl dilution buffer 10x

17.3 Prepare Trio Master Mix and Set up the Plate

1. Required Materials:

a. Trio Primer Mix

TrioReaction Mix

Disposabldray or tubefor preparing master mix

96-well optical reactiorplate

Extracted DNA samples

DNA quantification standards dilution series

Trio Dilution Buffer

h. Optical adhesive cover
Optional: Quatifiler Automation Enhancer (ABI A31287)

2. Thaw the Trio Primer Mix, vortex3seconds, spin briefly.

3. Gently vortex the PCReaction Mix, spin brieflyDptional, add 1 ul of Quantifiler Automation
Enhancer to the PCR Reaction mix when first opened. The enhancer helps minimize bubbles in
automated setup.

4. Use the chart to calculate the volume of the components needed to pestiee reactions

@ "0 a0o

Trio Master Mix Calculator

Primer Mix Number of samples + controls + | X 8 ul

Reaction Mix | Number of samples + controls + { X 10 ul

5. Mix components thoroughly and dispense 18 pl of the Quantifiles PCR mix into each
reaction well to be used on the QF plate.

6. Add 2 pl of each standard, in duplicate, to columns 11 and 12. Then, add &uhples and
negative control (DNA Dilution Buffer) to the control wells.

7. Seal the reaction plateith the gptical adhesive cover using a plate comb and ensuring the seal
is secure all the way around the plate. Remove the tabs on the seal.

8. Centrifuge the plate at 3000 rpm for about 20 seconds. If a centrifuge is not available, gently
tap the plateseated in @aseon the table to remove bubbles from the wells.
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17.4 Procedure if no template has been created

8.
9.

. Open the HID Real Time PCR Analysis software.

[ 23 AyG2 GKS a2FdgFNB 4 aDdzSadé o
Ly G4KS 12YS &aONBSysz OfA0] GUKS davdzZ yaGATAL SN ¢

. In the ExperimenProperties screen, enter a name for the experiment.

In the left navigational panel, click Setup > Plate Setup.

. To define the samples, click Add New Sample in the Define Samples area on the right side, then

type the name for the sample. Select the sampiget (Unknown is the default for new

samples). Save the sample and then repeat for each sample.

Click the Assign Targets and Samples tab. Targets are automatically assigned and the standard
guantities are automatically specified.

Assigrthe samples to thelate wells.

Select wells.

10.In the Assign sample(s) to wells section to the left of the plate layout, locate the desired sample

and select the checkbox in the Assign column next to the sample name. The target for each
sample is set by default.

11.Repeat forall samples.
12.In the left navigational panel, click Setup > Run Method to view the parameters. The

parameters are automatically specified.

13. Save the file in the experiments folder as an eds file.

17.5 Setting up a plate document on the 7500 ReEime PCR instment

1.

If the HID Realime Analysis Software is not already started, select the HIDTRealPCR

Analysis Software located on the computer desktop and turn on the 7500 instrument.

[23 AyG2 OGKS a2FaG6lNB a aDdzSaidé¢ |yR GKSy Of
Sekct File > Import, then select Browse to navigate to the appropriate Quantifiler Trio text file,
then click Select. Click Start Import, then click Yes, and finally click Okay.

When all wells have been checked for the correct detectors and sample nameghsdile in

GKS FT2NXI G 2F daas55, ,  d. | GOKGRLISOPLYAGAFT &a¢ @

17.6 Preparing the Thermal Cycler

1.
2.

In the Experiment Menu, select Setup > Run Method.
Verify the sample volume is 20 pl and the thermal profile is the following:
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Experiment: Untitled Type: HID Standard Curve Kit N

Run Method

n Review the reaction volume and the thermal profile for the default run method. If needed, edit the default

[Graphical View | Tabular View |

Holding Stage Cycling Stage

Number of Cycles: 40 &
Starting Cydle

100 —|
950°C ) 95.0°C
— o —
/ 02:00 e 00:09

7% —| 1ap%

/ % 60.0°C
A00% 00:30

]

Step 1 Step 1 Step 2

17.7 Running the Reactions

1.
2.
3.

N o ok

The computer and instrument are on and the software is open.

Press the tray door to open it.

Load the plate into the plate holder aligning so that well Al is in the ufgfecorner and the
notched corner of the plate is in the uppaght corner.

Applypressure to the right side of the tray at an angle to close the tray door.

Create an experiment for the run or use a template.

Click Start Run and it will prompt to save the experiment.

Before leaving the instrument unattended, verify that the run bagun by checking that the
run time clock has begun to count down. During the run, you will see the amplification plot
built.

17.8 Checking and Analyzing the Run

1.

o gk w

Open the run file and select Analysis Settings in the upigét corner. Click the CT Settings
tab.

Verify the threshold is 0.1 and the baseline is set for automatic, then click Apply Analysis
Settings.

Click Analyze.

In the left navigational panel, click Analysis > Standard Curve.

In the Target drogdown list, select All.

Verify that slopes are beteen-3.0 and-3.6 (optimal =3.3) and that the R2 value is >.98.
Delete points from the curve to achieve the proper slopanalyze if points are removedf
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values cannot be brought within range, consult with an FSQN#& managementThe results
may still be useful but some troubleshooting is necessary.

7. The gap between the Small Autosomal, Large Autosomal and Male CT values may vary
depending on the relative slopes of the targets and instrument performances.

8. Small amounts of backgrouma the negaive control or blanks do not invalidate results.

9. After the run has been analyzed and inspected for quality, save the file.

10. When printing results for Trio performed manually, do not print results for the standards or
dilution buffer wells. These wellseachecked on the .pdf version during analysis and review
but are not printed for the case file.

11.1f no name is entered in the Experiment Name field of the Experiment Properties screen, the
SELINAYSYyid yIFYS 2y GKS NBLEZNI A& a!'yiridt SRE

17.9 Exporting data
1. Inthe Experiment Menu, select Analysis. Click any Analysis screen, then click either View Plate

Layout or View Well Table. Highlight the wells to export.

2. In the toolbar, click Export.

3. Under the Export Properties table, select Results as data to exputtthen select it to be
exported as One File. Select .xIs as the File Type and specify an export location.

4. Click Start Export. When export is complete, close the Export tool.

17.10Assessing quality of results
1. The closer the R2, slope andnyercept valuesare to ideal, the more informative the

guantitation results. If these values are off, consult with an FSINér managementThe
results may still be useful but some troubleshooting is necessary.

2. The R2 value describes how well the data points of thedsteds fit the curve. An R2=1is a
perfect fit. For best results, the R2 should be no less than 0.98. If it is less, outlier data points
will be seen. Remove any data points that are far off the curve.

3. The slope describes how well the reaction @king. The theoretical maximum slope-8f3
corresponds to a doubling of DNA at each cycle. In practice, the ideal slope shedld tme
3.6. A more negative slope (i-8.7) may reflect a poorly performing reaction or bad data
points in the curve Once bad data points have been removed, make no further adjustments on
the slope. Ouitlier data points to the right of the curve make the slope more negative. Those to
the left of the curve make it more positive. Values in the middle of the rangséteamples
guanting between 0.5 and 2.0) will be least affected by variant slopes.

4. The yintercept value is the cycle number when the 1.0 ng point of the standard curve crosses
the threshold, generally falls in the range2.528.5for small autosomal3.5-26.5for large
autosomal, an®5-28 for male. Small variation in theigtercept may occur with different lots
of standard curve DNA. An outlieintercept may signal a problem with the standard curve
that should be taken into consideration duringerpretation.
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A low Yintercept may result in a falsely low quant and subsequent overloading of sample on e
gram. The cause may be a difference in a new batch of standard curve DNA or in measuring
error in the first step of the standard curve dilution.

When the Yintercept is different from the value normally obtained, consider increasing or
decreasing the amount of DNA input into tdobalfileramplification.

The CT for the IPC gendydalls in the in the range @&7-29 cycles.

Where the sample RA input is very high, the IPC CT will be slightly higher, reflecting
competition for amplification reaction components.

A reaction where the IPC and the other targets are undetected has failed to amplify, most likely
due to a soluble inhibitor in the sawork DNA sample. Consider performing an additional
amplification of a dilution of these samples.

10. A reaction where the IPC is very low or undetected and the sample seems to have amplified

adequately is partially inhibited. It may be helpful to perfatreecond amplification of a
sample dilution. The manipulation blank should alsaihgted andamplified

11. A reaction where the IPC is within normal range and the sample is very low or undetected is an

indication of the absence of any amplifiable human DNA

12.When yintercept, slope or line fit fall outside of ideal ranges, DNA quantity data is generally

still sufficiently accurate to produce good typing results. Only in the most extreme
circumstances would the benefits of repeating the Quantifiler tegtv@igh the additional time
and sample resources required. This decision should be made in consultatidbNvith
management.

17.11Assessing quantity of DNA present in samples

1.

After determining the quality of the results, determine whether sufficient DN#easent to

proceed. The quantification value from the small autosomal target should be used to
determine STR input.

The Trio Kit can detect DNA concentrations under 5 pg/ul. Significant variability in results
below this level are due to stochastic effec

The Degradation Index is a ratio of small/large target. As the value increases, a higher amount
of degradation can be inferred. Degradation ratios of 3 or above may prompt increasing the
Globalfiler amplification target value. The Degradation Inthex be affected by the degree of
degradation of the large autosomal target DNA and the presence of PCR inhibitors.

ThelPC ¢ FfF3 A& GNARAIISNBR F2N ddzy RSGSNXYAYSRE
The Quality Index is the concurrent consiakssn of both the degradation index and the IPCCT
flag. This may influence downstream sample clapror targeting decisions.
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Potential Interpretations of Degradation and Quality Indexes
IPCCT flag| Degradation Inde Interpretation
<1 DNA notdegraded or inhibited
No 1-10 DNA slightly to moderately degrade
>10 or blank DNA is significantly degraded
Yes >1 or blank DNA is degraded and/or inhibited
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18 Globalfiler STR Rfiling (see previous manuals for Identifilé8 TR kit interpretation guidelines)

18.1 Introduction

STR loci are amplified using the polymerase chain reaction (PCR). The PCR products are then separate
by capillary electrophoresis according to their size. The Globalfiler PCR Amplification Kit a2dplifies

loci in one PCR reaction, including 21 autosomal loci (D3S1358, VWA, D16S539, CSF1PO0, TPOX,
D8S1179, D21S11, D18S51, D2S441, D19S433, THO1, FGA, D22S51045, D5S818, D13S317, D7S820, S
D10S1248, D1S1656, D12S391, and D2S1338);91R DY S391), omsertion/deletion polymorphic

marker on the Y chromosome (Y Indel), and Amelogenin.

During capillary electrophoresis, the use of multicolor-thigeled primers allows multiple loci,

including those with overlapping fragment sizes, to be analyzedingde injection. As the PCR
products travel through the capillary they are separated according to size. As the DNA fragments
electrophorese past a detection window, a laser excites the fluorescent dyes. The light emitted from
the excited dyes is spkind then reflected onto a CCD (charge coupled device) camera. The CCD
camera then translates the intensity into rei@the data which is observed as peaks on a computer
screen. An internal size standard is loaded with each sample to allow for autormatg & the PCR
products.

18.3 Amplification of Globalfiler
The amplification kit for Globalfileontains all the necessary reagents.
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Protect the primers, amplified DNA, allelic ladder, and size standard from light when not in use.
After first use, store the reagents at&C.

Samples and blanks that have evaporated may be reconstituted to the expected remaining volume.
The same @juot TE used for reconstitution should be used for the negative amplification control or
start a TE control blank. Log the volumes added in the case documentation.

1. The target DNA quantity is 1.0 ng and the sample volume is 15 ul. For samples betmalor e

to 0.067 ng /ul, use 15 ul. More concentrated DNA may require dilution.

TE 10:0.01 may be used as the diluent.

3. Consider targeting more DNA where the degradation index from Quant Trio is greater than or
equal to 3.

4. Run positivediluted 1part positive2 parts TE; thisratio can be adjusted based on apparent
concentration of the kit positive contrphnd negative controls (TE) with each set of samples
amplified. Positive control samples include current or previous lot kit controls d¥IBCI
traceable DNA.

5. Label the controls as follows

Posamp dateinitials Example:Pos 162-05 EB

Negamp dateinitials Example:Neg 162-05 EB
6. Thaw the Master Mix and Primer Set, vortex and spin briefly before opening.
7. Prepare the reaction mixre:

Number of samples X 7.5 pl of Globalfiler Master Mix

Number of samples X 2.5 pl of Globalfiler Primer Set

8. Mix the components thoroughly in a micro centrifuge tube and spin briefly. Dispense 10 pl
reaction mixture into each well of a MicroAmp Optie&tWell Reaction Plate.

9. Pipette 15 pl of sample DNA into the wells.

10. Seal plates with a clear thermal seal using a plate comb and ensuring the seal is secure all the
way around the plate. Leave the tabs on the seal.

11. Centrifuge the plate at 3000 rpm for 20 seconds.

12.Place the PCR tubes or plate in the thermal cycler and start the program. Amplify with the
following parameters for 29 cycles:

N

Parameter Temp°C/time
Hold 95/1 min
Denature 94/10sec
Anneal/Extend 59/1:30 min
Final Extension 60/10 min
Hold nKEK
13. After amplification, store protected from light. Refrigerate up to two weeks; freeze for longer

periods.
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18.4 Preparation of the 3500xL for Electrophoresis

18.5 Starting the Software

1. Turn on the 3500xI by pressing the power button on the front of the instrument. Wait for the
green light to appear.

Turn on the computer and log onto the computer and then log into the 3500 software (the icon

18.6 ReStarting theComputer

18.7 Checking maintenance notifications
1.

2.

akrw

Maintenance Wizardperform maintenancdunctions:

1. Install a capillary array

No gk~ wN

3. The Dashboard is the first screen displayed. It shows gauges, instrument and consumable
information, and notifications.

Remove bubbles
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Wash pump chamber and channels

Fill array with fresh polymer

Replenish the polymer

Change capillary array

3500 components for Globalfiler Kit
Dye set J6

Matrix set DS36

Capillary 36 cm

Polymer POP4
Formamide Hi-Di

ILS LI1Z 600

Shutdown the instrument

looks like the instrument). The order of stalzLJ A alnstiumén{, €omputer, then Software.
The order of shutdown is the exact opposite, Software, Compuistiument.
2. Launch the application viatart > Programs > Applied Biosystems > 3500.

1. Turn on the computeand wait for the login screen to show.

2. Turn on the 3500xI by pressing the power button on the front of the instrument. Wait for the
green light to appear.
3.

Log onto the computer and then log into the 3500 software (the icon looks like the

instrument). or

Launch the application viatart > Programs > Applied Biosystems > 3500.

The Dashboard is the first screen displayed. It shows gauges, instrument and consumable
information, and notifications.

Review the Maingnance Notification pane and perform any scheduled tasks. Click the
checkmark to mark any completed tasks as performed.
Perform any routine maintenance tasks not listed in the Maintenance Notification pane.

G5Fea NBYFAYAYy3 TF2N ReizgblissiNgd or wizkdralruin S startedy t &

ClickRefreshto update consumable status.
Check the consumables gauges.
Check the fill levels on buffers. Verify that the buffer level is at the top of the fill line and the

septa are intact.

As neededreplenish polymer, change buffers, and change the capillary array.

This document is uncontrolled if viewed outside the BCI document management system.
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18.8 Preparing the 3500xI

1.
2.

6.

7.

In the Dashboard, check consumables and buffers before each run.
Press the tray button to access the cathode buffer container. The cathode and anode buffer
containersneed to be changed after4d days on the instrument. When changing the anode
buffer, make sure the entire buffer is in the larger reservoir.
Check the polymer.
1 Ifitis less thatwo weeksold and sufficient to finish the runs (28 ul per injectiol, check
for bubbles in the blocks and tubing.
1 Ifitis less thatwo weeksold but not enough to finish the runs OR is more thao weeks
old, use the Replenish Polymer wizard.
If a capillary array has been installed or replaced, perform a s@atth@ctral calibration (see
User Manual).
If a new dye set is being used, the laser or CCD camera has been realigned, or if there is an
increase in spectral separation (puld/pull-down peaks), perform a spectral calibration (see
User Manual).
Set the oven teperature to 60°C and clidtart Preheat. Preheating helps minimize firgun
migration rate effects.
Check the pump assembly for bubbles. Remove bubbles using the wizard as needed.

18.9 Loading Samples/Allelic Ladder

1.

2.

4.

5.

An-injectionis a defined set of 2d/ells on a 96wnell reaction plate. The injections are ordered
vertically on the plate, so that wells A13 are injected first, A-H6 are injected second, etc.

Prepare the formamide: size standard mixture

a.!asS non >t DSy S{ Obijfornawmde per damplel Y R dpdc >t | A

b. Vortex and spin briefly.

Il RR mn >f 2F F2N¥IFYARSY aA1S &aidlyRFENR YAEGdzN
are submerged during the run.

Il RR M >f 27F al YLX S 2iNdctiof) fo §é wells aricbvRring platedmith f | R R
septa.

Centrifuge the plate to ensure the well contents are mixed and collected at the bottom.

18.10Preparing the Plate Assembly

1.

5.

Place the 9évell plate into the plate base.

2. Snap the plate retainer onto the reaction plate and plate base.
3.
4. Place the plate assembly onto the autosampler with the labels facing the instrument door and

Verify that the holes of the plate retainer and the septa are aligned.

the notched corner of the plate in the notched corner of the autosampler.
Close the instrurant door.

18.11Check instrument status and Create a plate

1.

Check instrument status in the Dashboard. Temperatures will be shown in green once they
reach the set point.
a. Preheat oven 30 minutes if the instrument is cold.
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b. On the Dashboard, clickreate New Platéor Create New Plate From Template
display the Open Plate Template from Library dialog box.)

Enter the plate name (i.e. mmddgyk A j K Y I ydzl €t PAYAGALF T a0 @ hNJ AT

then clickOpen

In the Define Plate Properties screen, seldtid, 96 wells, 36 cm for capillary length, and POP4

for polymer.
{1 @S LXIFIGS o0& OftAO1AYy3d (GKS a{l @S LXIGS¢

t NEBada (GKS¢ !aarady tfladS /2yiaSyidaé¢ odzitzy
To add samples manually, double click on a wedler Table View and not under Plate View to

type in the sample name to ensure samples are assigned to correct wells

. ToimportatxtFA £ S Ot AO1 2y &L Y-LfiNIBiowsé ® thd coridet fd

and import. Delete/edit any wells that are noeeded by right clicking on the well and then
Ot A0l aRSftSiS¢o

' YRSNJ ! aaleaz OftAO0O] G!RR FTNRY [AONINEBEX
box.

' YRSNI CAES blYS /2y@Syiarazyas Ot A0l a! RR
to plate or close box.

o dzi
b

A

0dKS

N

ast

TNRY

' VRSN wSadzZ §a DNRdzLJaxz Of AO1 a! RR FNRBY [ A0 NI N

box.

Double click on a well and click on the assays, file name conventions, and results group name to

ensurethat all wells contain a bk circle.
ClickLink for plate runat the bottom.

18.12Linking the plate

1.

hwn

5.

Access the Load Plates for Run screen (from the Assign Plates for Run screleinkditzke for

Run from the Dashboard by clicking tivain workflow arrow and then selectindg.oad Plées
for Run,or from the navigation pane by selectihgad Plates for Run).

Review the consumables information and the calibration information.

Enter a Run Name (mmddygf/ig/manual.initials).

Link the plate. By default, the plate in position A is sel@ctAs needed, cliG&witch Platego
assign the plate to the other position in the autosampler.

Click eitherCreate Injection Lisbr Start Run

18.13Loading the plate and creating an injection list

1.

arwd

Access the Load Plates for Run screen (vi##siggn PlateContentsscreen by clickingink
Plate for Runthe navigation pane by selectihgad Plates for Ruim the navigation pane; or
the Dashboard by clicking tiidain workflow arrow, then selecting.oad Plates for Ruim the

navigation pane.). Review the consumables and calibration information and ensure the status

is ready for a run.
Enter a Run Name.

JfAOLAY3 ez R eyl GRS Fa&ARIy tfldGS /2yidSyida

If needed, clicldnlink, then follow steps to link the plate.
Do either of the following: ClidRreate Injection Lisbr clickStart Run.
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18.14Review and modify the injection list
1. The injection list can be modified from the Preview Run screen before the run is started.
2. In thePreview Run screen, click the icon above the plate to specify the attributes to display in
plate view.
3. Click the plate tabs to display Plate A or Plate B.
4. To make modifications before or during a run, select an injection, thenMbele Up, Move
Down, or Deleteas needed.

18.15Running the plate
1. Arun can be started in either the Load Plates for Run screen or the Preview Run screen.
2. When the injection list is configured, cli€kart Run.
Note: When the instrument door is closed, it takes approximately 10 skcfor the
instrument to initialize. Do not start a run until the instrument status light is green.
3. Save Files to the network.

18.16Analyzing Globalfiler with Genemapper IDX software
1. Follow the naming convention procedure for projeofts
(mmddyy.gf/ig/marual.initials/3500#.run date)
2. Globalfiler Analysis settings:
a. Evidence
Analysis method: Globalfiler 100 RFU
Panel: Globalfiler_Panel adup
Size Standard: GS600_LIZ-460)
Bin Set: Globalfiler_Bins_v1
Stutter ratio: Marker specific (specific stuttealues are loaded into the Panel manager)
Global Cubff Value: 0.0 for all Marker Repeat Types
b. Reference Standards
Analysis methodStandard<aF20% Cubff 100 RFU
Panel: Globalfiler_Panel adup
Size Standard: GS600_LIZ-460)
Bin Set: Globalfiler_ Bs v1
Stutter ratio: Marker specific (specific stutter values are loaded into the Panel manager)
Global Cubff Value: 0.2 for the Tri and Tetra Marker Repeat Types and 0.0 for the
others
3. The screenshots below demonstrate the correct settings within thelyss method.
4. Turn on the markespecific stutter filters foN-2, N-3, N4, N+3andN+4
5 ¢KS lylrfteaara NIry3aS Oly 6S OKFIYy3aSR FNRBY aFdz f
primer front and/or if sizing issues arise with the GS600 LIZ. Bhalfele bin is located after
the 60 bp peak and is located at D2S441. Sizing needs to include the 60 bp peak as well as all of
the other LIZ peaks through 460 bp to ensure correct sizing results.
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S5

BinSet: | GlobalFier_Bins_v1

Use marker-spedific stutter ratio and distance if available
Marker Repeat Type: Tri Tetra Penta Hexa
Global Cut-off Value 0.0 0.0 0.0 0.0
MinusA Ratio 0.0 0.0 0.0 0.0
MinusA Distance From 0.0 0.0 0.0 0.0
To 0.0 0.0 0.0 0.0
Global Minus Stutter Ratio 0.0 0.0 0.0 0.0
Global Minus Stutter Distance  From 0.0 3.25 0.0 0.0
To 0.0 4,75 0.0 0.0
Global Plus Stutter Ratio 0.0 0.0 0.0 0.0
Global Plus Stutter Distance ~ From 0.0 0.0 0.0 0.0
To 0.0 0.0 0.0 0.0
Amelogenin Cutoff 0.0

Range Filter. ..

Factory Defaults

[ Save As H Save H Cancel ” Help ]

" Analysis Method Editor

| General | Allle | peak Detector | Peak Qualty | SQ &GQ Settings|

[V] Use marker-specific stutter ratio and distance if available
Marker Repeat Type: Tr Tetra Penta  Hexa
| Global Cut-off Value 0.2 0.2 0.0 0.0
|| || | MinusA Ratio 0.0 0.0 0.0 0.0
MinusA Distance From 0.0 0.0 0.0 0.0
To [0.0 0.0 0.0 0.0
Global Minus Stutter Ratio 0.0 0.0 0.0 0.0
Global Minus Stutter Distance  From (0.0 3.25 0.0 0.0
To [0.0 4.75 0.0 0.0
Global Plus Stutter Ratio 0.0 0.0 0.0 0.0
Global Plus Stutter Distance ~ From 0.0 0.0 0.0 0.0
To [0.0 0.0 0.0 0.0
Amelogenin Cutoff 0.0

Factory Defauits

[Lswvers ][ sove ][ coned [ b )

Analysis Method Editar

[ % |

- Peak Detector | peaic Quaty | 5 &GQ Settings

Peak Detection Algorithm: Advanced

Ranges

Analysis  Sizing

|Full Range v |Partial Sizes
Start Pt:| 3300 Start Size:|60
Stop Pt:| 10000 Stop Size: | 460

Smoathing and Baselining

Smoothing

Baseline Window:

-

r5ize Caling Method

(7) 2nd Order Least Squares
) 3rd Order Least Squares
) Cubic Spline Interpolation
) Local Southern Method
() Global Southern Method

Peak Detection
Peak Amplitude Thresholds:
B: 100 R: (100
G: 100 p: 100
Y. 100 0: 100
Min. Peak Half Width: 2 pts
Polynomial Degree: 3
Peak Window Size: 13 pts
Slope Threshold
Peak Start: 0.0
Peak End: 0.0
Normalization

Use Normalization, if applicable

Factory Defaults

[ Save Az H Save H Cancel ” Help l

Quality weights are between D and 1,

‘ General | Allele | Peak Detector | Peak Qua\ity‘ 50 & GQ) Settings

rSample and Control GQ Weighting

Broad Peak (BD) 0.3 Allele Mumber (AN) 1.0
Cut of Bin Allele (BIN) 0.8 Low Peak Height (LPH) 0.3
COverlap (OVL) 0.8 Max Peak Height (MPH) 0.3
Marker Spike (SPK) 0.3 Off-scale (05) 0.8
AMEL Cross Check (ACC) 0.0 Peak Height Ratio (PHR) 0.3
Control Concordance (CC) Weight = 1.0 (Only applicable to controls)

50 Weighting
Broad Peak (BD) 0.5

rAllelic Ladder GQ Weighting
Spike (S5PK/SPK) 1 Offscale (05) 1

~5Q &GQ Ranges

Sizing Quality: From |0.75 to 1.0 From0.0t0 |0.25

Genotype Quality: From |0.75 to 1.0 From0.0to |0.25

Reset Defaults

Er e
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19 Automated Quantitation, Normalization, PCR &-up and CE 8t-up for Globalfiler and Y-Hler
Plus EvidenceSamples
19.1 Quantifiler Trio SetUp
1. Open EVOware Standard software.
| K2248S awdzy 'y SEA&GAY3T AONRLIIE 2N a9RAG |y
{StSOG ClF@2NAGSE F2f{ RSN YR GKS ljdzZt yaGAGEGAZ2
{ St SO0 awdzyé¢ o { Spré@ptialsdwdzy ¢ F2NJ G6KS ySEI
Enter number of samples to be quantified (include MB in calculation). Volume amounts of
reagents will vary depending on number of samples entered to be quantified.
Choose the option of preparing the Master Mix manually or allowing the rabptepare it.
Choose the option of preparing the standards or using previously made standards.
Follow screen prompts.
9. Tecan EVO 150 will begin processing
10.0nce processing is complete, seal the sample plate with an optical adhesive cover.
11.Briefly spin ample plate.
12.Add sample plate to Life Technologies 7500.
19.2 Normalization
1. Open EVOware Standard software and follow prompted instructions.
2./ K22488 awdzy 'y SEAaGAY3I aONALIGE 2N GORAG Ly
3. Select Favorites folder and the normalization script® >  a ! ANWb 2 N+ £ AT F GA 2y
4. { St SOUG aGwdzyéd { St SO0 awdzyé F2N GKS YySEG LINRY
5. Import calculations from spreadsheet.
6. / t AO0] GONBIFIGS NRo620G y2N¥Xé& YR GONBIGS NRoz2
7
8
9.
1

y

aprowpd

© N o

. Follow screen prompts.
. Tecan EVO 150 will begin processing.
When sample transfer is complete, apply an adhesive seal and return$hdie
0.0Once processing is complete, briefly centrifuge the sample plate, remove the seal, and return
the plate to the Teshake.
19.3 Globalfiler Amplification
1. Open EVOware Standard softwaand follow prompted instructions.
| K22&S8S awdzy Iy SEA&GAY3T AONALIIE 2NJ a9RAG Iy
{StSOG ClI@2NAGSE F2f RSNJ YR GKS Df2o6Ff FALSN
{ St SOG awdzyéd {StSOG awdzyé F2N GKS ySEG LINRY
/| T AGT GBOMR 620 | YLE 2y GKS &aLINBIFRakKSSi
Enter number of samples to be amplified (include MB in calculation but do not include the
positive and negative controls). Volume amounts of reagents will vary depending on number of
samples entered to be amplified.
7. Follov screen prompts.
8. Tecan EVO 150 will begin processing.
9. Once processing is complete, seal the sample plate with an adhesive thermal seal.
10. Briefly centrifuge sample plate.
11.Place sample plate on tHeroflexthermal cycler.

ogkwnN

This document is uncontrolled if viewed outside the BCI document management system.



Ohio BCI Laboratory
LM-DNA Methods
Issuing Authority: Laboratory Director
Effective Date9/5/2023
Revision 2
Page63of 147

19.4 Y-filer plus Amplification

1.

aprowpd

© N o

9.

Proceedas with Globalfiler through quantification, normalization, and Globalfiler amplification.
For Yfiler plus amplification of reference standards with DNA 1Q extraction, perform
normalization based on quantification results then proceed.

Open EVOware Staadi software.

| K2248S awdzy 'y SEA&GAY3T AONRLIIE 2N a9RAG |y
{StSOG CIF@2NRAGSE F2f RSNJ YR GKS | FAE SNJ LX dz&
Enter number of samples to be amplified. Include MBs but NOT positive and negative
amplfication controls. The volume of reagents depends on number of samples entered.

Follow screen prompts.

Tecan EVO 150 will begin processing.

Once processing is complete, seal the sample plate with an adhesive thermal seal.

Briefly centrifuge sample plate

10.Place sample plate on tHeroflexthermal cycler.
11.Setup CE plate as with Globalfiler

19.5 EVO 100 CE Setup

1. Open EVOware Standard software and follow prompted instructions.
2./ K22488 aNHzy 'y SEAaGAY3I aONRLIIE 2N GORAG |y
3. Select CE setup scriptd S d> a/ 9{ Sl dzLJpopnné @
4. { St SOUG aGwdzyéd { St SO0 awdzyé F2N GKS YySEG LINRY
5. Enter number of samples to be setup, including MB. Volume of reagents depends on number
of samples.
6. Follow screen prompts
7. Tecan EVO 100 will begin processing.
8. Once processing immplete, seal the sample plate with a plate septa. Briefly spin sample
plate.
9. Place the plate Wlth septa ina plate base and plate retainer.
10.! RR LJ I G2 GKS DSySGAO !ylfel SNRa ldziz &l Y
20 Automated Globalfiler and Y-Hler Plus Testingof Sandards

20.1 DNA IQ NonOrganic Ktraction, Quantitation, Normalization, PCR &-up and CE 8t-up for

Globalfiler and Y-Fler Plus Sandards

20.1.1 Tecan EVO 150 Extraction (DNA IQ Marganic)

1.

arwbd

© oNOo

Remove ~¥% of a swab or ~3rhouitting of stain and place into a 2.0 mL tube inside basket.
Prepare a manipulation blank at this time and labelds Date Initials

Add 250 pL of prepared lysis/DTT buffer to each tube.

Incubate at 70C for 30 minutes.

Centrifuge at maximum speed f8rminutes to remove lysis/DTT buffer from the cutting.

Discard the cutting.

Open EVOware Standard software and follow prompted instructions.

| K224S awdzy 'y SEA&AGAY3 aONRLIIE 2N a9RAG |y
Select Favorites folder and the DNA IQ scrptd®.>  a! ANWSb! Lvy ¢ A LXE @

{ St SOUG Gwdzy ¢ o { St SOG awdzyé F2NJ GKS ySEG LINI
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10. Enter number of samples to be extracted (include MB in calculation). Volume amounts of
reagents will vary depending on number of samples entered to be extracted.

11.Enter up to a QO pL for elution volume.

12.Follow screen prompts. Tecan EVO 150 will begin processing.

Proceed with quantitation, normalization and amplification scripts for GlobalfilerfateY Plus

21 Interpretation of Gobalfiler Results
Whereverfeasble, interpret unknown samples prior to known reference standards.

21.1 Assessmenof Internal Lane Sandard
The LIZ600 internal size standard must havethe expected size results for the 60.0,80.0, 100.0,
114.0, 120.0, 140.a,60.0, 180.0,200.0, 214.0, 220.0, 240.0, 250.0, 260.0, 286@.0, 314.0,
320.0,340.0, 360.0, 380.0,400.0, 414.0, 420.0, 440.0nd 460.0 base pair fragments. The peaks
must be sizable but do not haveto be above 100RFU.

80.0 100.0 140.0 180.0 2140 2500 2800 3140 360.0

400.0 4400
800 1140 160.0 200.0 2400 300.0 3400 3800 4140 460.0
1200 2200 260.0 3200 4200

21.2 Assessmenbf Allelic Ladder

Examine the allelicladdersto determine that the software hasassgned all allele designations
correctly. The following alleles at the specific loci must be labeled and are at least 100 RFU.

90 150 210 270 330

9 11 14 17 20 11 14|17 20 23 5 8 10 13

10 13 16 19 12 115 18 21 |24 9/11 14

12 15 18 13/ 16 19 22 12|15

9 11 14

17 |20 |23 =26
[
1 1 s

3 (=3 =l 2 |2
[ T T
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15 18 12 ‘lJlS‘l ‘|18.3 16 |19| 22 25 14 17 20 |23 26
1|5|17| 20
1|8
17.3

21.3 Assessmenbf Controls
1. Amplification negatives anghanipulationblanks should contain no profile§vhen only asingle
spuriouspeak peaks consistent with crogalk, or known artifacts are present, no further
troubleshootingis required andlata analysis may hgerformed. Where peaks above the 100
RFU analytical threshold are present, troubleot as follows
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a. For a negative amplification blank,-peepare and run again. If the peaks are still

present, consult the TL.

b. For amanipulationblank, reprepare andun again (unless there is a quant result for the
blank), reamplify from the extract tube to determine at what point the contaminant

was introduced.

2. Bring the troubleshooting results and proposed remediation and preventative actions to the TL.
Potential courses of action include-extraction, reamplification,re-injection,interpretation of
a reduced number of loci or reporting the sample as inaggieke. Enter all incidents into the
inquirylog and keep documentation in the case file.

3. Amplification positives (either the kit positive or the NiEAceable standard may be used)

should contain the profile as given in the table below. If the prdildifferent, consulDNA
managemenfor troubleshooting assistance. Rarely, positive controls will fail to give any
profile. Consult TL to identify if a secondary positive control can be designated.

4. Amplification Positive Control Type®iscuss with theeEhnical Leader if a NISRceable
standard will be used for the positive control.

Globalfiler
D3S1358
VWA
D16S1539
CSF1PO
TPOX
Y-Indel
Amel.
D8S117
D21S11
D18S51
DYS391
D2S441
D19S433
THO1
FGA
D2251045
D5S818
D13S317
D7S820
SE33
D10S1248
D1S1656
D12S391
D2S1338

21.4 Assessment of Peaks

Kit Positive 007
15, 16
14, 16
9,10
11, 12
8

2

X, Y
12, 13
28, 31
12, 15
11

14, 15
14, 15
7,9.3
24, 26
11, 16
11

11
7,12
17, 25.2
12, 15
13, 16
18, 19
20, 23

Peaks should fall within 100 to 30,000 RFU. Peaks below 100 RFU are below reporting
standards. Those above 30,000 RFU and their associated stutter should be interpreted with
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caution. Consider diluting the amp product andimgecting. A peak with googksolution is

one with smooth sides and a sharp tip without excesgkeshouldering. Shoulders may be
clicked off. The peak should originate from and return to the baseline, except in the case of
peaks with only one base difference. Good backgrouad-éatively flat baseline without
excessive noise or spikes. An analytical threshold of 100 RFUs and a stochastic thresdtbld of
RFUs should be used for interpretation.

21.5 Artifacts
1. PulltUp. Examine each sample for any small, labeled peaks presentgpeixamately line up

with a relatively large peak in a separate dye. This may indicate fluoresceiuippuilf

GenemapperlBb I 6Sf SR GKS LISIF{1X Of A} RNIHET £¢loy R
2. Spikes Examine each sample for extranedaiseledpeals present in two or more dyes at the

same relative base pair.t A O] 2FF FyR 1 06St 2yfeé gAGK a&aLA
3. Stutter. N2 (SE33 and D1 only)}3\ N4, and N+3 (D22 only) filters are fox casework

evidence samplesAdditional forward stutter filtersare typiallyused. IDX does not label

peaks in stutter positions within the piget averages. The stutter filter is a lals@ving device

that may be overruled as needed. Analysts should consider RFU values to determine if forward

stutter peaks should biabeled as true allelesReference samples may be analyzed with the

Analysis Method Editor Allele settings at 0.2 for the Globaloffufalue at the Tri and Tetra

marker repeat types.
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Globalfiler N-2, N-3, N-4 Stutter Filter Values
D3S1358 VWA D16S539 CSF1PO| TPOX
10.98 10.73 9.48 8.77 5.55
D8S1179 D21S11 D18S51 DYS391
9.60 10.45 12.42 7.43
D2S441 D19S433 THO1 FGA
8.10 9.97 4.45 11.55
D22S1045 (n-3)] D5S818 D13S317 D7S820 | SE33 SES33 (n-2
16.26 9.16 9.19 8.32 14.49 3.97
D10S1248 D1S1656] D1S1656 (n-2)] D12S391 D2S1338
11.46 12.21 2.45 13.66 11.73
Globalfiler N+2, N+3, N+4 Stutter Filter Values
D3S1358 VWA D16S539 CSF1PO| TPOX
5.20 5.80 5.20 3.00 n/a
D8S1179 D21S11 D18S51 DYS391
3.90 4.80 9.90 7.60
D2S441 D19S433 THO1 FGA
11.70 6.10 n/a 9.40
D22S1045 (n+3)] D5S818 D13S317 D7S820 | SE33 SE33 (n+2
6.69 3.90 5.50 n/a 6.00 n/a
D10S1248 D1S1656] D1S1656 (n+2)] D12S391 D2S1338
5.40 4.80 N/A 6.10 9.70

Values represent the mean plus three standard deviations.

. Off-ladder alleles Allele calls are made by comparing the size of the DNA fragments in samples
to the size of the fragments in the allelic ladder. IDX labels many virtual alleles as well. Peaks
not consistent with ladder peaks or virtual alleles ateclad as ofladder by IDXIf the sample

data is sufficient for comparisongsolve these by rnjecting the sample or by its presence in
multiple samples. If the rmjection again sizes as an-tdtider allele, the dye containing the

OL for each san injection along with the ladder used for analysis should be zoomed in to the
corresponding locus, labeled with the base pairs and printed together on the same page. The
allele call is determined by using the base pair size of the closest ladder alighaied to the

base pair size of the off ladder allele. Show the calculations on the zcomgthtout.

Designate the offladder as follows: x.1, x.2, or x.3, where x is the number of full repeats and
the decimal represents the number of additional badéshe offladder occurs outside the

range for the ladder alleles for that locus, designate theladider as greater or less than the
closest allele.

Known Globalfiler Artifacts Artifacts referenced in manufacturer documentation can be
clicked off withno label required.
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6. Tri-allele. Rarely, a sample containing three alleles at one locus may be from a single source

(triallelism). Verify tralleles by reinjecting the sample or by its presence in multiple samples.

CrossTalk Crosgalk may occur btween capillaries in an array when a sample with very high
RFU values is injected adjacent to a capillary containing little or no DNA. Théatkaksa is
typically observed in samples as-t#tider peaks with a similar pattern to the high RFU sample.
When necessary if interpretatiomay beaffected,samples with suspected crosalk should be
re-injected separately from the strong sample.

Carryover. Carryover is the physical transfer of DNA from one injection to the next. The wash
between injectons should clear the capillary and tip prior to entering the septa for the next
sample. The evaluation of caroyer within a capillary is performed evaluating the subsequent
injection for any sign of signal from a previous injection. These will typlealinlabeled peaks
with the same pattern as the previous sample. This may be observed with allelic ladder
injections or samples with high RFUs.

21.6 Allele Call Sheet Guidelines

1.

© © N A

Complete separate result charts for each case. At a minimum, enter thesaagdes. The
positive, negative, and manipulation blank may also be included.

. If no results were detected for a particular locus or sample, note in the chart not detected by

writing ND. Writing ND once followed by a long arrow through the remaining laoteshs
sufficient.

LF NBLR2NIAY3I | &FYLXS da RFEGE y2G &dzwikm OA Sy
thereaso®® 2 NR U Ay 3 osGfficient/ ¢ 2y OS A a

Enter all forensic sample profiles into LDIS as permitted by CODIS guidelines. Iwlaecase

several samples yield the same profile, only one of the samples needs to be entered.

Enter suspect known samples into LDIS if no suitable matching forensic profiles are found.

Directionsfor Auto Populating a Globalfiler Call Sheet.

. Open a Globalfr project.

A A A = 7

Ly ac¢lofS {Sia2ga6I NY 4aR6SDGE aDC !dziz /I fft {
bl-m\gll-ijé ijg 0 KS qo@yzéél_@é l']l-,(')é I-)[Ij?v)\i] a K2 dz
al NJSNE 5ésSz !'ftStS m2 | SAIKU mMZ SU0OX

D2 (2 CAftS | yRYODAYOR elyotS&E®2 NI /

In the new window, type a file name or leave as is and select a destination to save the text file.

LY (KA& ySo6 6AYR26I ARSIOOEALRNE CIESB 4 AEEG &S
Ly aaSNHBHS¢ 062Ex &St SO0 ahy$ tiA WS NISWI Y Iy N2 PR3
Click export.

Open the Allele Call Sheet file.

10./ £t A0l 2y GLYLERNI 514K Ay GKS a{dFNI | SNB¢
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11.Navigate to the location where the text file was saved.
12/ t A01 2y (GUKS FAE{S ylFrYS &2 AG LRLWAIIGSa GKS &
13. All cases should show as individual tabs within the excel workbook and all fields populated with
the injection (1 or 2) optional.
14/ t A01 aGal @S |a¢ IyR al@gS GKS FAE{S Fa GKS ol
21.8 Interpretation Worksheet
Interpretation forms are available to document the thought process used in the interpretation of
profiles.How the form is used is intended to be flexilkgs a tool but should capture details so that
another scientist will understand the thought prose® include number of contributors, number of
major contributors, degradation on the right hand side, and/or one contributor degrading versus
another, etc. Documentation of the loci used and interpretation information may be recorded directly
on electropherograms. The alleles and/or combinations will be recorded on the statistic printouts.

General Guidance:

T Assessment of loci for use in potential statistical calculations will be made prior to comparison
to known standards. It is acknowledged that sostats may be modified for scientifically
justified reasons after comparison with known standards. Impacted loci likely would be
excluded from the issued stat but may not in all situations.

1 The Interpretation form(s) is not necessary for straight forwangjle source or single source
major profiles where all locations would be used for a statistic, but will be used to document
single source and single source major profiles when some loci would not be used in stats.
Alternatively, the information can be ptured on theelectropherogram

1 Document why a sample is reported as insufficient for compansibh in the case file This
may be on the Allele Call Sheet, Interpretation formelgctropherogram Multiple samples
can becombined anddentified with the same reasonn an Interpretation form Each does not
need listed separately.

1 General interpretation for a sample should be on the bottom of the allele call sheet. Many
common options are listed on the bottom of the sheet but others may be applied.

T Aninterpretation form will accompany profiles that are mixtures with the exception of
O2YLX SGS aAy3atS a2dz2NOS YFI22NI YR FTRRAGA2YI
GAO OF NNE2OSNES 2N R20dzYSyidSR 2y GKS St SOU0NEP

1 DNA Standards do noked to have an interpretation approach listed at the bottom of the
allele call sheet.

1 Even for cases without DNA standards for comparison, Pasta&trmedXpertalculations will
be included in the case file for partial single source, partial single source major, and mixture
stats. Complete single source/major single source statistics do not have to be included in case
files initially.

1 A reason for not using lom statistics will be documented. This could be due to degradation,
drop-out or potential dropout, indistinguishable major/minor, potentially stochastic data, etc.

1 Multiple statistics may be issued for a profile; however, only Gfdmixture statisticcan be
determined. For example, you can have a single source major and general mixtura stat.
minor RMP stat may be issued as well.
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T Interpretation forms are a tool to help document interpretation approach. How the form is
used is intended to be flexibleut the assumptions used for the interpretation must be stated
on the form or the electropherogram.

22 Globalfiler Interpretation and Statistical Calculations.

22.1 Determine if the egram is interpretable

1. Use 100 RFU as the analytical threshold and 600 RFU as the stochastic threshold.

Major profiles can be calculated where the peak height ratio of the highest minor contributor(s)
allele to the lowest major allele is less thé®6. The peak height ratiorfeingle source major
contributors should have heterozygous pairs >60% and >600 RFUs. Homozygous alleles for the
major should be at least 1200 RFUs dritmes theRFU value of the highest minor allel.

minimum of 5 interpretable loci from a two persomixture is requiredA minimum of 10

interpretable loci are required to report a three person mixture (1 or 2 major/3 contributors) or a
major part of a four person mixture (1, 2, or 3 major contributors). Only a single source major may
be reported for asample with clearly five contributordNo interpretation for mixtures with greater
than five contributors should be made.

2. If a sample is highly degraded but the smaller loci demonstrate strong data and 5/10 loci are not
interpretable,fewer loci may be el based on discussion between the reporting analyst and
technical reviewer

3. The above guidelines apply to samples with reasonable DNA condition and quantity. Look-at the e
gram as a whole. If peaks are present at only 5 loci, be aware that otherwespretable loci may
be affected by allelic drop out or elevated stutter. Quantifiler Trio values correlate well with e
gram appearance but are still subject to some variation.-déatributor targets below 0.25 ng are
more likely to be affected.

4, TARGETx®Hp y3 I 3F22RZ 1SSLI AY YAYR (G4KS LINE L2 NI A
generally needed for usable three person and higher mixtures.

TARGET < 0.25 ng = stochastic

DI = 2predicts some degradation but take no action.
5L [ >penefit fidrh @creased target

If quant > 5 ng/ul, target 2 ng. Higher target will make left loci blow oguaht less than 5 ng/ul,
target ~3 ng.
If large amplicon not present AND IPC normal, amplify >1.0ng.
5. Interpretable samples with three or fowwontributors will generally have 0.75 ng or greater DNA
input. In rare instances, the RFU values of a sample may indicate the quant value varied from the
true concentration. Interpret with caution and ensure proper documentation of interpretation.
6. If >3 contributors and target <0.75g Y2 aid €t A{Sfte& a5FaGlF y24 adzZadl o
If 2-3 contributors estimate each person's relative portion of the target.
Use caution when interpreting major mixtures when ~2ng is targeted.
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22.2 Stutter

1.
2.

7.

For single source profiles with low quant targets, use caution when peaks are in stutter positions.
When first evaluating the profile, take RFU values for what they aveus specific stutter has
been appliedwith called alleles higher than the stuttpercentage. Stutter RFUs are not
subtracted from the listed RFU values
If remaining allele RFUs may be close to 600 after stutter filter application or to review if a rule is
violated, then apply and subtract for stutter from right to left across a locus
For single source and single source major profiles, evaluate adjacent alleles as called with
GeneMapper. Do not subtract stutter RFUs from adjacent alleles in single source or major adjacent
alleles for the single source donor in mixture.
In generaldo not consider stutter when calculating for the 40% Rule. There is one exception:
I. When there are the max number of alleles for a major contribwtomajor group of

contributors it is appropriate to calculate stutter to determine if the 40% rule can

be met.
When evaluating mixture statistics with peaks close to 600 RFU and in stutter positions, calculate
stutter. If the peak drops below 600 RFU, consider application of allele any or leave this locus out of
the statistical calculation. This will be sitiwa dependent.
Forward stutter will generally only be calculated when there are very high RFUs (>10k).

22.3 Determine if single source or mixture

Single sourcef no indication of second contributor outside of stutter positions. For low level samples,
be mindful of unlabeled peaks near baseline and elevated stutter. 5 or more peaks #sturiter
locations = mixture.

For mixture determine number of contributors

Number of contributors= greatest number of labeled and unlabeled peaks at any locus/adc
unlabeled real peaks. Genotype of assumed contributors and peak heights may assist.

A profile is the sum total of all of the alleles at all of the loci tested. It may represent DNA from a
single individual or from multiple individuals.

A singlesource profile is one where there are no more than two peaks at each autosomal locus, with
the exception of occasional 4aillelic or trisomic samples.

In a single source sample, heterozygote peaks heights are generally within 60% of each other.
Exceptims may occur due to very low DNA quantity causing stochastic artifacts, degradation where
the larger allele is weaker, or primer site mutations.

Where extra peaks occur, multiple contributors may be present. A single unattributed peak should
not be intergeted as an additional contributor. Rather, the entire miditus profile must be taken

into consideration, and multiple indications of an additional contributor should be pregeat.

more additional peaks that are not in forward or reverse stutteriposss is indicative of a mixture.
Consider peaks above the analytical threshold and those below distinct from baseline.

Where data is ambiguous, the determination of singlemultiple-source profile is best made after
a careful review of DNA quantignd condition and all locus data.

When there is a known or assumed contributor, treat the mixture as the number of contributors
minus 1.
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22.4 Determine pattern of contributors
Based on entire ggram,

single source

unresolvable

major/minor

removable known catributor

major mixture/minor

If no major, then a mixture stat if possible

22.5 Type of calculation

Random Match Probabilities (RMPS)

If an individual is included as a possible source of the biological specimen, then a random match
probability may be determinedThe allele frequencies loaded into the CODIS Popstats and
ArmedXpert program may be used to calculate the profile frequeRIMPs are calculated with the
Popstats or ArmedXpert software for single source samplemedXpert may be used for RMPs
associated with mixed sampleé frequency may be calculated at one or more loci for a profile.

The following Popstats and ArmedXpequations are recommended by the National Academy of
Sciences National Research Council for use in RMP calculations:

Heterozygotes:2pg where p and q are the individual allele frequencies.
Homozygotesp? + p(tp)(®) wherep = 0.01

Allele, Any: p+ p(2p)©®) + 2p(2p)

The product rule is used to calculate the combined profile freque@aiculations for all available
major racial groups should be made.

Combined Probability of Inclusion (CPI) Statistics with Mixtures

The frequency of the popation that CANNOT be excluded as potential contributors to mixtures or the
major sources of mixtures can be determined with the CPI/r€Bpstats uses the formulai(fP B +

Pv)? where P1 is the frequency of the first allele, etc. to calculate the feaguy for each locus of the
mixture. A theta value is included for the calculation. The product rule is then used to determine the
overall combined probability of inclusion (CPYrestricted CPI may be applied to multiple major
contributors despite thgresence of minor contributor(s) alleles as described below.
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22.6 Determine type of calculation

CPIno assumptions, use all loci lacking peaks under 600 RFU

rCPI with number of contributor assumption

RMP(Random match probabilijy; Standard statistic

uRMP(unrestricted RMPg no concern for dropput, make assumptions based on # of contributors
rRMP(restricted RMPY, canpossiblydeconvolute into contributors, allele combinations considered
mRMP(modified RMP,Y 2 RA TA SR ¢ A (i K whkaré&drgg-dutisicbnideled S | y @ ¢
fmRMP(forced modified RMR)dza S 2 F Gl £ St S Fyeé gAGK RFGI

22.7 Profile interpretation minimums

22.7.1

To promote uniformity in the interpretation of IsRFU data, minimum data requirements have been
devised that take int@onsideration the stochastic amplification expected at low template levels as
well as experience with various substrates.

Single Single Source 2p Mixture Single Source 2p Major Mix,
Source Major O.R Major 3p Major Mix
3p Mixture
Total
Contributors ! 2 20R3 34,5 Upto 4
Het Reak X cnn wcC % cnn wC)
Height Min X o manx cnn wC (consider stutter) X ocnn we, stutter)
Het PHR Min X C JE: X € JE:
X MHAONO w X MHAn wCx wmHnn wcC
HomRules |B600RFU | nE f I NJx MHAnn w|x nE mihoNH x nE f | NH
peak peak peak
40% Rule YES YES YES
Min # .
2p Mixture =5
Inte.rpretable X M 5 3p Mixture = 10 10 10
Loci
AX Use * *% *kk *k%

See Appendix for specific examples.
*For singular alleles between 100 and 600 RFU, applyf t St S> | y& ¢

** For a single source major, with a small amount of a second person in AX, you can:
 LLX e alFffSftST | yadZ00RFR, bk eéithedxichlel | NB c nn
¢ X e alffStSsT Fyeé G2 &Ay3IdzZd I N I200REU where itds2 y £ &
assumed the "2 person has dropped out.

One het allele over 600 RFU, one het< 600 RFWJLI & &l f € Sf ST yeé G2 GKS

1
1 Two het alleles <600 RFU, leave locus out
1 Do not apply this approach in profiles with lower nggigts, or if multiple minors are present.

*** Two, Three, or Four, Person Mixtures:
1  When the maximum number of alleles are present for the assumed number of contrib@tpesgon
example 4 peaks called), they all need to be > 100 RFU after stutter cesid
9 When there are the maximum number of alleles at a location for the number of contributors included in
the statistic, consider only heterozygous combinations. Profile qualifications:
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o Applies to 2p, 3p, 2p major miand3p major mix
A For a major mixtug, apply stutter to ensure all alleles considered in the statistic remain
> 600 RFU.
0 Quant target generally >0.75ng. Use caution if below.
1 For twoperson and thregerson mixtures, when there are the maximum number of alleles minus 1 (n
1), andonealleS RNRLJA 06St2¢6 cnn wC! X FLILXe& alfftStSs |ye
other alleles.
0 ¢K2dAKGO Aa &2dz FNB LRaaAofte 2yfeée YAaaiy3ad 2yS
drops below 600 RFU will cover the lost allele.
1 When ya are using thexpected contributoto deduce in a tweperson mixture, treat the remainder as
a single source profile.
o0 PHR of remaining het peaks does not necessarily need to be 60%. Your assumption of two total
contributors trumps the PH imbalance.
22.17.2
The followingguidance to support minor data being from a single contrib@imphasizes evidence
typically submitted in sexual assaultsorother types of evidenceconsiderthe intimate criteriawhen
items would typically hav®NA froma limitednumber ofcontributors.

Intimate samples: Intimate defined as orifice and skin swabs from area usually cdyectathing

1 If at least 3 hetrozygoudoci are indicated with data above or below AT and no
indication of an additional minor contributor, a stat for the minor may be issued. Only
one of the three loci with het minor must be labeled. Nemtter heterozygotes are
ideal. Baseline noise may i@t confidence in some minor labeled peaks, interpret
with caution.

1 Otherwise report minor as additional DNFSC.

1 Y-STR may still be recommendient partial minor data reported as DNSFC.

Norrintimate samples:
1 If at least 3heterozygoudoci withx00 RFUare present, a stat for the minor may be
issued. The rest of the minor data used in the stat can be 100 RFU or higher.
1 Otherwise report minor as additional DNSFC.
1 Y-STR may still be recommendfent partial minor data reported as DNSFC.
22.8 Troubleshootirg for weak egrams
Weigh the costs/benefits of producing a strongegram.
Inhibition may be resolved by stock dilution or clegmsteps.
DI = 2predicts some degradation
5L x beneflfroéh amplifications of increased target
Ideal target = 1 ng generally giving 46800 RFU heterozygote peaks at D3S1358.
Is egram appearance consistent with quant data?
Perperson targets under 0.25 ng expect stochastic behavior, e.g. caution yigins®n mixture
under 0.75 ng

=4 =4 4 4 -8 -4 -9
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22.9 Deconvolutirg overlapping contributors

Shared alleles in-gerson mixtures or major mixtures may be deconvoluted using proportion estimates
informed by other loci and applying peak height ratio expectations. Due to heterozygote peak height
variability, a potentiallyshared minor allelenay notbe deconvolutel in amajor/minor mixture loci.

22.10Multiple calculations on the same-gram.
1 major and minor contributors
1 single source major and mixture
1 major(s)and mixture
1 Do not perform more than 1 CPI/rQRixture calculation on an-gram.

22.11General guidelines

22.11.1When to calculate or report a statistic
Do not calculate a statistic if the presence of DNA from a victim, consent partner, or
elimination standard iseasonably expected and not probative.

Exampleg
1 A vagnal swab or underwear match to the victim
T ! @GFrAAYIlIt aglo 2N dzyRSNBSEFNI YIFGOK G2 GKS

i Residenbr owner match toitemsfrom residenceyehicle etc.

Do calculate a statistic for each evidence profile where a victim, elimination, or suspect is
included andconsideredprobative.

Example-
1 A vaginal swab match to a suspect
1 Kbnife blood stain match to a victim

A qualitative statement similar to thi®llowing must be used if a statistic is not provided.
Victim¢ expected contributor

John Doe consent partner

John Doe; owner of [Item]

22.11.2Multiple stains have been tested

a. Calculatea statistic foreach stain individuallif different profiles

b. All identcalprofiles for the same stats entigan be lumped together for a single
calculation

1 Seven blood stains at a B&E scene match the subject. All are complete profiles. All
items would be lumped together in one calculation for reporting in the DNA
Conclusins.

1 CAQGS o0f22R adlrAya 2y GKS @GAO0OGAYQa Of 21
Fd GKS a0SyS YIFIGOK GKS adzalLlSOd yR FTAGS
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victim. Each profile is different for statistic entrgalculations foall inclusions are

YSSRSRY SIFOK LINRPFAES FNRY GKS gAYyR2463 SIC
LINPFAES FNRY (KS &ddzalLlSoiQa Of20KAy3®P

22.11.3Documenting assumptions and other interpretation decisians
When an assumption is made in the interpretation of a profile, document that assumption in
the case file anét a macro leveh the report. For the case file, theggam or the
interpretation worksheet are available for use.
a. Number of contributors
b. Expeced contributors
C. Interpretation approach
d. Reasons for not using a locus in the calculation
e. Calculate a statistic for allgrams except complete single sourmecomplete single
source major

22.11.4Reporting of statistics

a. Qalculations using the NIST poatibn databasere performedfor casework profiles from
Identifiler and Globalfiler testingThe FBI amended population database may be used for
supplemental reports of previously reported statistical estimates made with the original FBI
database.

b. Reportbased on only the most common of the 3 default figures generated.

c. / Ff£OdzZAE I A2y&a NINBN KIFIy m Ay m GNREtfA2Yy | NB

d. Calculations more common than 1 in 1 trillion are reported in tiers by rounding down to the
first digit(e.g., 100, 500, 1000, 5000, 10,000, 50,000, 100,000, etc.).

e. Samples with the same tiered statistic can be grouped together for reporting.

f. Report profiles more common than 1 in 300 as inconclusive.

22.11.5Inclusions and exclusiondnterpret/calculate a profile before examining the reference
standards

If an evidence profile is different from that of a reference standard, then that individual is
excluded as the source of the biological specimen. An exclusion is independent of the frequency
of the profile in the populationWith the exception of alleles lost due to degradation or dropout,

if the results for only one locus do not match, exclusion is determined.

If an evidence profile is the same as that of a reference standard, then that indilsdneluded
as a possible source of the biological specimen. A frequency may be calculated at one or more
loci for a single source profile.

A mixture inclusion requires:

The presence of the same alleles as found in standard at some or all of thetloeigvidence
sample.
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Where the profile is incomplete, the pattern of inclusive loci must make sense in terms of the
relative performance of the loci. The strongest performing loci must contain alleles consistent
with standard.

The exact number of consgent loci/alleles required to make an inclusion is dependent upon the
quality of the profile number of contributors, presence of inhibition, presence of degradation,
etc.

A mixture exclusion requireghe strongest performing loci to lack alleles consistetih

standard.

An inconclusivemay be called where the presence of multiple contributors, low DNA quantity,

degradation, and/or inhibition result in a poor profile.

22.11.6Composite Profiles

Partial DNA profiles resulting from multiple amplifications and/or injections osdreeDNAextract

may be reported as a composite DNA profile. If there is a reasonable expectation that the samples
originated from a common source (e.g. multiple swabltected from the same orifice or multiple
sampledrom the samebone) acompositeDNAprofile maybe reported.

22.11.7Comparisons to Data from other Sources

When making comparisons between profiles generated using different systems (for ex&mgfiker

Plus vs. Identifiler or Powerplex) or between profiles generated by different labs (for example, BCI vs. a
private lab), use the data as reported, rather tharmeerpreting. Data from the MVRCL is an

exception, follow Appendix B.

23 DNA Analysis in KX v1.4ArmedXpert v3.0.8.27
Launch the software by clicking on the ArmedXpert i¢double helix) on the desktop.
In the login screen, enter your CODIS user name and click okay.
Click on the top left double helix which accesses the main menu and shows-aldvaplist.
Select Impor#, Other. Navigate to the HX text file that was exported from 4K, highlight the
FAES YR Of AO]l da2LISYyeod
To export a text file from HX:
T Open GM IEX v1.4.
T Open the project and in the table settings in the top ribbon bar, seectNJY SR- LIS NI
9ELIRZ NU € P
f D2 (2 CAfS FyR aS8StS0O0 dG9ELRNI O2Y6AYSR Gl
1 Name the txt fileand navigate to where the file is to be saved. Make sure it is a txt file
FYR 2yS tAYyS LISNI YFENJSNI FyR Ot AO1 &9ELJR NI
5. A table appears with all of the samples that amntained in the selected file.
6. ¢2 @GASg ff 2F GKS alvyvYLXsSa Ay GKS GroftS |3 A
the top left.
7. To save the project, navigate to the double helix in the top left corner of the main AX window
YR aSt &00 W8bOB8eE Attt 2Ly lalAy3a G2 al @S

»wnpE
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GKS LINB2SOG oAaff 06S a4l @SR YR yYIYS | OO2NRAY:Z
ArmedXpert Project.

8. ¢2 0S3IAY Iy AYy(dSNLINBGLI (AR @nthe @ft Hard kidedffhe Gokdd, & Ly
Oft A0l &. S3IAY aAEGdINB LYGSNLINBGFGAZYE D I yS§¢
LYGSNIINBGEFGAZ2Y 2AYR26¢ 0

9. 2 AUKAY (KS daAEGdINBE LYGSNIINBGEFGAZ2Y 2AYR26é
sample to be nalyzed:

a !aiAy3a GKS at A0l QGAl Y2dzaSé odzidz2ys Of A0
of samples.

b.¢2 GKS NAIKG 2F (GKS at A OdowrdiatIThisvigt daat&ns allo dzil
of the samples imported. Choose the sample frdns fist to be analyzed.

c. ¢2 GKS NRARIKG 2F GKS at A0l DAl Y2dzaSé¢ 6 dzi
This will sort the sample and give the filtered results in the drop down list. Use the
computer mouse or arrow keys to select the sample.

10.Whey (GKS &l YL S Aa OK2aSysx AU gAff LRLIA LGS 0
will then present possible allele combinations for the selected sample and allow the user to
assign combinations to different contributors (i.e. major, minor).

Note: Make sure to edit the number of contributors (top right corner of window).
11.Assigning allele combinations to contributors can be done in three ways:
a. Select the name (i.e. major) in the drdpwn box wand then select the alleles for the
specified contributor. Then select the next name in the ddapvn list (i.e. minor) and
choose the other alleles to be assigned to the that contributor.
b. ! YRSNJ GENEB GlayATEAINY | A2y Eé LRNIA2Y 2F (KS da
Oft A0O1 2y GKS |tftStS O2Yo0AylGA2Yy LINBAaASY (SR
c. 'aS (GKS at2Ldzii /Fffaég odzitdz2y ' 1 y20KSNI ¢
a loaws. The analyst can click the box of the corresponding alleles to be assigned to the
major and minor contributors respectively. You can move to the next locus by clicking
0KS FNNR¢g ySEG G2 GKS t20dza yIrYS |G GKS

Note: Witk Ay G KS daAEGldZNBE LYGSNIINBGIFIGAZ2Y 2 AYyR?2
f26SaG 1 £ ¢KAaA oAff RSUSNN¥YAYS (GKS 2NRSNJ
checked, the loci with the most alleles called will be presented first. If this is not
checked, the program will move through the profile starting at the tdgghe egram
and working left to right.
121 ye fftStS O02Y0Ayl A2ya LINSASYUSR Ay GKS daaA
allele below the stochastic threshold of 600 RFU weilhighlighted in pink.
13.¢2 RSOSNNAYS 6KIG FEtStS O2Y0AYylFGA2ya LINBaSy
LYF2NXYIFGAZ2YE LRNIAZY 2F (GKS dGaAEGdINB Ly dSNLIN
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Appendix Aor additional guidelines. It may not be possibleagsign a major and minor at
every locus. For example, it may be possible to only deconvolute the major genotype.

14.Tools within the software allow for more than one allele combination to be considered for a
AAPSY O2yiNROdzl 2N ¥R¥D Tl DiA@iyRI RS f 2 D2y laf;
combinations within the statistical calculation. Guidance on the use of these functions is
provided withinAppendix A

a. Obligate alleleg will consider all allele combinations that include this allele

b. Allele, ay ¢ will allow for a homozygous allele combination, as well as all heterozygous
allele combinations with the selected allele (the selected allele and all other known
alleles at that locus).

15.0nce all of the loci have been evaluated, the deconvolution @ntWA S SR dzaAy 3 (K
wS LJ2 NI ¢ 0 dzdoiitzall windowtciirSbe ¢laRdd)

16.¢ KS a+AS¢ /I ff wSLER2NIE RAaLIXlFe&a Ftf FffStSa
chosen for each of the deconvoluted contributors.

17.To calculate a statigtj navigate to the interpretation tab at the top of the main ArmedXpert
gAYR26® [/ £t A0 dawaté 2N G{Ay3tS {2d2NOSEd ¢KA3
Allele Call Report and click the name of the sample on which to calculate the statistic.

a. If calculating a single source statistic, a frequency table is generated with the calculation
for three ethnic groups (African American, Caucasian, and Hispanic). To print this page,
navigate to the main ArmedXpert window, click the double helix, s@kct and follow
the prompts.

i. Select these settings when printing: portrait, sheet, and fitvwwo pages.

b. If calculating an RMP, a new window will open to show allele combinations for each

locus chosen during the mixture interpretation.

i. Priortothemafy 6AYyR2¢ 2LISYyAy3az | ayvYltt gAYyR2.
K2aY2l @832dza FyR KSGSNRi &32dza +tftStS O2Y
no.

1. Yes will calculate a CPI on the alleles chosen during the interpretation and
will include Theta in the mathemiatl calculation.

2. No will only generate the mathematical calculations for locations where
two alleles were chosen. The analyst will then need to specify the allele
combinations to be included at the other loci.

il. At this stage combinations can be added or removed. The statistic will be
displayed at the bottom of the window and updates in real time as combinations
are added or removed. At the bottom of the RMP window is a calculations tab
which shows the mathematitaalculation at each locus.

1. To include Theta in the calculations, choose the specific tronet
combs> 2NJ dF ¥R EKRVEEKSGAE
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iii. To delete a combination, hover over the combination and double click
iv. ¢2 T RR I O2YO0AYIl GA2Yy 3 bdchnbination'oRyRupO2 Yo 2

of combinations to be added.

18.Close the RMP window. Saving the file is optional since it will be printed for the case file.

19.! LRy Of2a8Ay3 (GKS daAEGdNB Ly G SUPONBABI (1 K3 vy 32Sxy
Mixture Interpretation Window5 5! Ly 4 SN1Jp¢ Of A0l aGeSaé¢d ¢KS 7
within the ArmedXpert project and can be reopened.

a. To reopen: While in the general ArmedXpert project, navigate to the interpretation tab,
click the organize button (right &0 = Of A 01 G(KS abé¢ aArdy ySEI
GKS FLILINBLNAFGS daAEGdZINE LY GSNLINBGI GA2YE

24 Kinship

24.1.1 Interpretation of Kinship Sets

The particular formulas used to calculate the locus Index values depend on the specific allele
relationships in the kinships and are given in the Popstats supporting documentation. The overall profile
Index is obtained by multiplying the individual locus Indexes together with the exception of VWA and
D12S391.

The VWA and D12S391 loci are located on thenp@ chromosome 12. These loci were determined
to be independent at the population level for calculation of RMP and CPI statistics. However, for
kinship analysis/parentage calculations, the loci cannot be assumed to be independent. For
kinship/parentag statistics, either the VWA or D12S391 locus can be included, but not both. As the
default, the VWA locus should be used for these statistics. Be aware, there will be situations where
VWA is not useful in discriminating the relationship of the individtested and the D12S391 locus
should be used.

All loci are examined for common alleles consistent with inheritance. Due to the relatively high
mutation rate of STR loci, three exclusions are required to conclude that the alleged pareciuged.
Popstats supports the calculation of crend two-mutation trios. The default data in Popstats will
routinely be used for these calculations.

24.1.2 Calculations for Paternity TesBoth Parental Reference Standards Present

The numerical value of gaternity match can be expressed in terms of the paternity index (PI), which is
defined as the probability of the genetic observations if the alleged father is the true father divided by
the probability of the genetic observation if the alleged fathemas the true father.

Choose the paternity calculation option and enter the mother, alleged father and child profiles into the

Popstats Program. The output gives the locus and overall profile parentage index (PI), probability of
parentage (PP) and probdiby of exclusion (PE) for several population groups.
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24.1.3 Calculations for Reverse Parentage

When evidence samples such as unidentified remains, crime scene evidence, or kidnapped/abandoned

babies are submitted for comparison to samples from both biologiaednts, a reverse parentage
calculation is performed. The reverse parentage calculation requires three DNA profiles: Biological
a2iKSNE . A2t23A0Ff CIFIGKSNE FYyR !'fftS3ISR / KAfRO®
parentage calculation and enténe profiles. The output gives the locus and overall profile reverse
parentage index (RPI), and probability of exclusion (PE) of reverse paternity for the biological child for
several population groups. The probability of exclusion of reverse parentége psoportion of all
individuals that do not contain an allele that matches the biological mother and a second allele that
matches the biological father. This can also be stated as the probability that a person randomly
selected from a population can lexcluded from being the biological child of two known parents.

24.1.4 Calculations for Single ParentageOnly One Parental Reference Standard Present

LF F O2YLX SGS GNR2 F2NJ 0KS (AYAKAL Fylrféara Aa

calcd F GA2Yy OFy 068 LISNF2NX¥SR® Ly t2LJadGFGa asSt SO
parent-offspring. The DNA profile from the child must be entered into the Reference side in Popstats
and the mother or father into the Evidence side. For this psm it does not matter if the unknown
sample for investigative purposes was from the parent or the child of the known reference sample
submitted to the laboratory. Popstats will apply potential mutation calculations to the DNA profile
entered as the refeence sample for determining the probability of exclusion. The output gives the
parentoffspring index and the probability of exclusion. The paw@fspring index is a likelihood ratio

that expresses the odds that the genetic data would be observed anent-offspring pair tested is

true than if the pair is really from a random unrelated person. The probability of exclusion for single
parent statistics gives the proportion of the given population that does not contain the types to be a
biologicalpared 2 F GKS OKAfR o6l aSR 2y (KS OKAfRQA 5b!

Remember, the probability of exclusion provided with Popstats in single parentage statistics is always
for the sample from the child (entered as the Reference); therefore, this impacts the report conclusio
wording.

24.1.5 Other Calculations for Kinship such as Full and Half Sibship

Additional relatedness statistics can be generated using Popstats. DNA profiles entered as Forensic
Single Source with Relatedness Reports generated calculate the probability afi patis@ given

degree of relatedness having the identical DNA profile as the profile observed in casework. Kinship

likelihood ratios can also be entered for a range of possible relatedness for the sources of DNA. Based

on the DNA profileentered, the resiting ratios provide statistics for the selected kinship relationship
between two individuals.
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Likelihood Ratio

Verbal Qualifier

1 Uninformative
2-99 Limited Support
100-9,999 Moderate Support

10,006999,999

Strong Support

XMZnnnznnn

Very Strong Support
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25 REPORT WORDING GUIDELINES

The following is a guideline intended to help achieve uniform content and style in technical reports.
Departures from the statements below will at times be necessary to accommodate specific
circumstances. Reporting that is highly accurate, grammaticathgct, and easily understood by non

scientific readers shall be acceptable.
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25.1 Discrepancies
Situation Action
Item is different than stated on Contact ER correct submission sheet and mail new submission sheet to
submission sheet BCI error department Use corrected information in report.

Leave item description as submitted followed by:

Item different than stated on sub found to contain/be [actual item found] OR

sheetand/or packaging

found to contain ___ labeled
Item labeled differently than o Leave item description as submitted followed by:
submission sheet found to be labeled [how labeled on packaging]

Item quantity:
description specifically states a # of
swabs different than the # found

Leave item description as submitted followed by:
found to contain [actual quantity found]

Item contains evidence stated on sulj Leave item description as submitted followed by:
sheet along with other items - also found to contairlist only the additional items found]

Leave item description as submitted followed by:

Standardg; not labeled with namen | - found to contain unlabeled swabs

any packaging - Subsequent reports will refer to them as unlabeled swabs

-Ly wSYIFIN)] &az NBIldzSad ySg aidl yRINR o

OK asisDoesnoth y Of dzRS a il yRI NRa it sohniDod, \WBm
CWIYS 52S¢ gA0GK y2 OfIFINAFAOLIGAZY 2V
Standards; labeled on inner and/or | originated from¢ these are considered unlabeled

outer packaging If discrepancy in the name iteise:

-F2dzyR G2 0SS tfFo0StSRX

- Minor spelling differenceg just correct the error

- Swab vs. swabs (no specific quantity specified at submissjas) add/remove
Do NOT discrepancy GKS aa¢ +a ySSRSR

- Different # of reference standard swabs

(remove the reference to the number of swabs from the Item description)

25.2 FB Report Wording Guidelines

The following document is a guideline intended to help achieve uniform content and style in technical
reports. Departures from the statements below will at times be necessary to accommodate specific
circumstances. Reporting that is highly accurate, gratiwally correct, and easily understood by Ron
scientific readers shall be acceptable.

FB body fluid testing results table statements

wSadzZ & Aax Conclusion

ALS/(visual exam neg for bld) No stains for analysis

ALS /(visual exam pos for bid) No stal_ns for semen analysis or No additional stains for
analysis

AP + Positive for acid phosphatase activity*
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AR Negative for acid phosphatase activity*
oY . . . .
* AP Footnote Acid phosphatase is found in semen, saliva, vaginal
secretions, and some bacteria
Serm Sarcht Semen identified
— . ——
AP +Serm Search- _Posn_l\_/e for acid phosphatase activity*, no sperm
identified
Serm Sarch- No semen identified

Serm Sarch+ (one cell)

Single sperm cell identified

Serm Sarch+ (few)c typically for
testing ofnon-orifice swab evidence

Trace amounts of semen identified

Serm Sarch+ (few)- orifice swab

Semen identified

Serm Sarch-/PSA+

Presumptive positive for seminal fluid, no sperm identifi

Ferm Sarch-/PSA

No semen identified

Inconclusive for semen due to cell(s) lacking definitive

Sperm SearchQNC morphological sperm cell characteristics
Sperm SearchONC/PSA Inconclusive for semen due to cell(s) lacking definitive
morphological sperm cell characteristics
Presumptive peitive for seminal fluidinconclusive for
Serm SarchQNC/PSA+ semen due to cell(s) lacking definitive morphological

sperm cell characteristics

Serm Sarch-/PSA unable to
document

No semen identified

W/L+ Amylase identified

W/L- No amylase identified

W/L unable todocument No amylase identified

TMB + Presumptive positive for blood
TMB- No blood identified

TMB inconclusive

Inconclusive for bloodue to insufficient information
obtained from the testing

HemDirect + Human blood identified
HemDirect No humanblood identified
Creatinine + Creatinine identified
Creatinine- No creatinine identified
Urobilinogen + Urobilinogen identified
Urobilinogen- No urobilinogen identified

Inmate case, no circled area

No circled aredor analysis

Inmate case witlunknown fluid
thrown; creatinine negative, amylase
test results in speckling only

No creatinine identified

Amylase identified

Add the following to the Remarks: The positive amylast
area is similar to a mist or spatter pattern. Coughing ar|
sheezing canrtdoe ruled out as possible origins of the
stain.

DNA standard retained

Sample collected for DNA analysis

This document is uncontrolled if viewed outside the BCI document management system.



Ohio BCI Laboratory
LM-DNA Methods
Issuing Authority: Laboratory Director
Effective Date9/5/2023
Revision 2
PageB6 of 147

Item swabbed/retained, no testing

Sample collected for DNA analysis

Item not examined

Not examined

Orifice swabs not in kit

Not found in kit

Verymoldy/extremely dirty

Not suitable for analysis due to condition of item

Hair statements for FB results table

Note: Mito referrals for violent cases only. Discuss individual case circumstancd3Nvth
managemenprior to writing report. Includeeport wording for body fluids as needed.

Description

Conclusion

Pubic hair/Head hair standard

No stains for analysis
Found to be empty
Not examined

Pubic hair combings

Trace debris present
No trace debris present
No stains for analysis
Not examined

Trace debris from Iltem X

Not examined

Suitable for nuclear DNA analysis

Not suitable for nuclear DNA analysis

Not suitable for nuclear DNA analysis; may be suitable
mitochondrial DNA analysis

25.3 DNA Report Wording Guidelines

Situations

DNA Conclusions

Single source

DNA profile consistent with suspect/victigiThe estimated
frequency of occurrence of the DNA profile ig 2
unrelated individuals.

Suspect/Victing excluded

Unknown [male/femalet; sufficient for comparison

Mixture ¢no major
Nondifferential

Mixture (X contributors)
Consistent with [contributions from]:
1 Victimg expected contributor
1 Suspect, The estimated frequency of occurrence of
the DNA profile [not attributed to (victim)] isifh X
unrelated individuals
1 Suspect, Theestimated proportion of the population
that cannot be excluded as possible contributors to
the mixture of DNA profiles isith X unrelated
individuals.
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1 Unknown [male/female/includes mal&]sufficient for
comparison
Suspect/Victing inconclusivgdue to insufficient data/due to
relatedness/due to the number of contributors]
Suspect/Victing excluded

Mixture ¢ major single source or clear
major mixture

Nondifferential

Reference to a male portion should
generally be used when it is not alread]
apparent that male DNA is present.

Mixture (X major contributors)
Major - Consistent with [contributions from]:
1 Victimg expected contributor
1 Suspect The estimated frequency of occurrence of
the [major] DNA profile [not attributed to (victim)] is
in X unrelated individuals
1 Suspect; The estimated proportion of the population
that cannot be excluded as possible major
contributors to the mixture of DNA profiles igriX
unrelated individuals
1 Unknown [male/female/includes male&]sufficient for
comparisn
Suspect/Victing inconclusivgdue to insufficient data/due to
relatedness/due to the number of contributors]
If one major
Suspect, not the major contributor
Suspect, Victing not the major contributor

If multiple majors

Suspect, not a majorcontributor

Suspect, Victing not major contributors

Suspect/Victing excluded

The remainder of this mixture contains DNA [, at least som
portion of which is from a male,] that is not of sufficient
guality for comparison to a standard from any individual.

Differential

Major section identifier may be used fo
clarity. For a two persomixture with
carryover between fractions, do not ad
aYlF22NE 2N aYAY 2N
stat to the report to avoid possible
interpretation by customer as sample
having a third contributorReference to
a male portion should generally be use

Mixture (X[major] contributors)
[Major -] Consistenwith [contributions from]:
1 Victimg expected contributor
1 Suspect, The estimated frequency of occurrence of
the [major] DNA profile [in theperm/nonsperm
fraction, not attributed to (name)] is th Xj unrelated
individuals.
1 Suspect; The estimated proportion of the population
that cannot be excluded as possible major
contributors to the mixture of DNA profiles in the
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when t is not already apparent that sperm/nonsperm fractionis 1in X unrelated
male DNA is present. individuals.
1 Unknown [male/female/includes male&]sufficient for
comparison

Suspect/Victing inconclusivgdue to insufficient data/due to
relatedness/due to the number of contributors]

If one major
Suspect, not the major contribubr
Suspect, Victing not the major contributor

If multiple majors

Suspect, not a major contributor
Suspect, Victing not major contributors
Suspect/Victing excluded

The remainder of this mixture contains DNA [,at least som
portion of which is from a nla,] that is not of sufficient
guality for comparison to a standard from any individual.

Differential/Nondifferential ¢ matches
victim on intimate item when looking fo
foreign DNA

52 y20i dzaS AF GKS
the question of the source of the stain
(e.g., noAamenstrual blood stain on item
for which the source of the stain is the
guestion).

No DNA profile foreign to [Victim]

Profile could only be used to exclude.
Reference to a male portion should
generally be used in sexual assault
samples only.

The DNA profile [,at least some portion of which is from a
male,] is not sufficient for inclusion.

Mixture

Consistent with contributions from two individuals:
1 Victim¢ expected contributor

The remainder of this mixture contains DNA from a male tk

is not sufficient for inclusion.

Suspect/Victing excluded

Suspect/Victing inconclusivedue to insufficient data/due to

relatedness

DNA Standard

Profile used focomparison purposes

Complex mixture (includes unresolvabl
4 person mixtures) / Partial profile
cannot include or exclude
GXYltSXé akKzdzZ R 3

sexual assault samples only.

The DNA profile [,at least some portion of which is from a
male,]is not of sufficient quality for comparisodye to
insufficient data/due to the number of contributors].
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The DNA profile [,at least some portion of which is from a
male,] is not of sufficient quality for comparison due to
insufficient data and the numbyeof potential contributors.

Limited additional minor peaks Additional data consistent with [victim] or # additional peak
consistent with victim consistent with [victim]

No DNA profile No DNA profile

Item not examined Not examined

Item swabbed/retained, no testing No DNA analysis

No Y STR testing based on quant and

No ¥STR testing performed due to insufficient male DNA
report needed

5 or more additional peaks that are not
in forward or reverse stutter positions.
Consider peaks abovaé analytical The remainder of this mixture contains DNA that is not of
threshold and those below distinct from sufficient quality for comparison to a standard frany
baseline. No statement is needed if le§ individual.

than 5 additional peaks above or below

threshold.

Footnotes

Database used for frequency i Based on the national database provided by the National
calculations Institute of Standards and Technology

For use as needed in cases in wh| #The occurrence of incidental transfer of DNA between househ
a blind swab type sample is taken members is well established. The circumstances surrounding th
and cohabitation/caregiver should depositicn of the male/caregiver/family member DNA herein

be considered. cannot be determined based on DNA results.

Kinship Report Wording

Kinship Conclusions

Situation Conclusions

[Suspect] cannot be excluded as the biological fathdclufd/fetus].

Based on the national database provided by the National Institute of Standa
and Technology, the evidence is XXX times more likely if the [suspect] is
biological father of [child/fetus] than if a random manthe biological father of
[child/fetus].

Suspect included
Standard trio

Using a prior probability of 0.5, the probability that [suspect] is the biological
father of [child/fetus] is XX.XXXX% (use 4 decimal places)
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Reverse Parentage

[Child/fetus/donor] cannot be excluded as beitig biological child of [father]
and [mother]. Based on the national database provided by the National Inst
of Standards and Technology, the evidence is XXX times more likely if
[Child/fetus/donor] is a biological child of [father] and [mother] thian
[Child/fetus/donor] isa biological child ofwo randomly selected individuals.

Given the genetic profiles of [mother] and [father], the probability of excludin
a random individual as being the biological offspring is XX.XXXX% (use 4
decimal places).

Suspect included
Single parentage
(Using Popstats,
the RMNE is basec
on the profile
entered as the
reference which is
generally for the
child)

[Suspect/known] cannot be excluded as being the biological [father/mother]
[child/fetus/donor]. Based onhte national database provided by the National
Institute of Standards and Technology, the evidence is XXX times more likel
[suspect/known] is the biological [father/mother] of [child/fetus/donor] than if
random individuals the biological [father/mdter] of [child/fetus/donor]

Given the genetic profile of the [child/fetus/don@ntered as the Reference in
Popstats], the probability of excluding a random [male/female] as the biologi
[father/mother] is XX.XXXX% (use 4 decimal places).

**Notethewa b9 &aK2dz R 06S olFlaSR 2y GKS O

Relatedness for a
single source
profile

The probability of a [full sib, half sib, etc.] having the same DNA profile as
[suspect] is approximately 1 in XXX.

Relatedness of
individuals

Based on the national database provided by the National Institute of Standa
and Technology, the evidence is XXX times more likely if [person X] and [pe
Y] are [full sib, half sib, etc] than if random unrelated individuals.

Suspect excluded

[Suspet] is not the biological father of [child/fetus].

Standard run in
new kit in case A t¢
compare to case B
This is to report
new Kit testing for

standard in case A

Additional DNA testing performed on this item.
Profile used for comparison in a separatese.
Please contact this office for additional information.
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Disposition of items

Situation

Remarks

FB only report retain samples

All samples will be retained by the laboratory until DNA
testing is completed.

NIBIN retained sampleemarks sectior|

All evidence items are being returned to the submitting
agency. If a correlation is made in NIBIN on firearms rela
evidence, please contact DNA laboratory management fo
possible testing.

Weapons Under Disability case with r
standard; firearm swabs to be
returned

All evidence items are being returned to the submitting
agency.Upon submission of a DNA reference standard
consisting of two oral swabs from the suspect, please
resubmit Contaier XXX.

FB only report do not retain samples
for DNA:

All evidence will be returned to the submitting agency.

Container(s) to be returnedwe cannot
proceed without consumption
authorization

All evidence items are being returned to the submitting
ageng. Upon submission of consumption authorization,
please resubmit Containers 1 and 2.

Sample consumed

Item X was consumed during analysis. Additional sample
from the other items is available should independent
analysis be requested. All remaining itewil be returned
to the submitting agency. The remaining DNA extracts w
be retained by the laboratory.

(this is only used when an item cannot beswabbedre-cut
and isconsumed)

Sample not consumed

Additional sample from each item is available skioul
independent analysis be requested. All remaining items v
be returned to the submitting agency. The remaining DN
extracts will be retained by the laboratory.

Extract consumed

Additional sample from each item is available should
independent analysibe requested. All remaining items wil
be returned to the submitting agency. The DNA extract fc
Item X was consumed during analysis. The remaining DN
extracts will be retained by the laboratory.

Other

LT OFLasS ¢gaft 32
get a sandard and FB report only
report issued

Please submit a reference [elimination] standard consistir
of two oral swabs from the suspect [consensual partner].
Please submit reference standards consisting of two oral
swabs each from the consensual pantraad any suspects.

Need consumption authorization or
unknown if capital case

It is our opinion that the DNA analysis most likely to prodd
a DNA profile from Item X requires consuming the entire
sample. Written authorization from the prosecutor may b
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required before testing can begin on this sampidease
contact this office for additional information.

Samples are not being forwarded for DNA analysis at this
time.

Need standard for Ys and no other DI
testing will be performed

It is our opinion thathe DNA analysis procedure most likel
to produce data foreign to (victim) isTR analysis.
Submission of a reference standard consisting of two oral
swabs from (suspect) and resubmission of container(s) xx
are required before DNA analysis will begdamples are not
being forwarded for DNA analysis at this time.

All items are negative

Additional items of evidence may be submitted.

Samples are not being forwarded for DNA analysis at this
time.

No suspect, hair without root, case is
one we might send forward for mito if
a suspect is developed

Not suitable for nuclear DNA analysis

(in Remarks, add: The hair from Item X may be suitable f
mitochondrial DNA analysis. If a suspect is developledse
resubmit the hair along with a reference standard consisti
of two oral swabs.)

Consent partner status unknown but
profile will be entered

Please ensure any available elimination standards are
submitted.

Item not examined; will usually be in
the table

ltem x was not examined.

Additional DNA testing to be
completed

Additional analysis will be performed on Item XXX/Items

Simple reports when exclusions are n
specifically listed. See Other
Guidelines.

Comparisons were made between alidance samples and
all known samples from which a profile was obtained. If n
statement is made regarding a specific individual in the
conclusions under an item, then that individual can be
excluded as being a possible contributor of the biological
materid from that item.

Have profile and standards, have
unidentified probative profile

(Additional) DNA comparisons can be made upon submis
of a reference standard consisting of two oral swabs from
suspect, the consensual partner, the victim).

Sendingsamples for 3SSTR

Samples are being forwarded fofSTR analysis which may
be helpful in determining the source of any male DNA tha
present.

May send samples forSTR

Y-STR analysis may be helpful in determining the source
any male DNA that is psent. Please contact this office for|
additional information.

This document is uncontrolled if viewed outside the BCI document management system.



Ohio BCI Laboratory
LM-DNA Methods
Issuing Authority: Laboratory Director
Effective Date9/5/2023
Revision 2
Paged3of 147

Should a reference standard consisting of two oral swabs
from (suspect) be submitted, samples can be forwarded f
Y-STR analysis. Please ensure any available elimination
standards are subrtied.

Should a suspect be developed and a reference standard
consisting of two oral swabs be submitted, samples can b
forwarded for ¥STR analysis. Please ensure any availabl
elimination standards are submitted.

Y-STR analysis may be helpful in detaring the source of
any male DNA that is present. Submission of a reference
standard consisting of two oral swabs from (suspect) [and
resubmission of container(s) X] is/are required before DN
analysis will proceed.

Have profile, entered into COD4S
applies to both CODIS and suspect c4
samples. TR profiles are not
entered into CODIS.

No-suspect paternity, paternal
haplotype entered into CODIS

Eligible DNA profiles (Items X, Y, and Z) have been enter
into the CODIS database in accordance wittie and
national regulations, where regular searches will be
performed. If investigative information becomes available
a profile is removed from CODIS, your agency will be
notified.

Have profile, not entered (no suspect
standard and the evidence piite not
eligible)

The forensic DNA profile developed was not suitable for
CODIS entry.

Reporting a profile removed from
CODIS in a subsequent report

The forensic DNA profilgtem X)has been removed from
the CODIS database.

One time CODIS search

A onetime search of the (local/state) CODIS database wa
performed on all eligible DNA profiles. No investigative
information was obtainedORYour agency will be notified o
any available investigative information.

Need more info for CODIS eligibility

Basedon the information provided regarding Item XXX, an
forensic DNA profiles developed are not eligible for CODI
entry. If information becomes available to indicate a crim
likely occurred, please contact this office.

Need standard for CODIS

The forensi®NA profiles developed were not eligible for
CODIS entry without a reference standard from XXX.

Cohabitation potential an issue

The occurrence of incidental transfer of DNA between
household members is well established. The circumstanc
surrounding thedeposition of the male DNA herein cannot
be determined based on DNA results.
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CODIS case, have profile, need
standard

Should a suspect be developed, please submit a referenc
standard consisting of two oral swabs.

Amended report for error

This reportreplaces the original report by NAME issued D
in its entirety.

Additional work on the same extract g
FB testing of item

This report supplements the original testing performed on
Item(s) X issued in the report issued DATE.

Original analyst cannot tei§y

This report was réssued due to the lack of availability for
testimony purposes of the original reporting Forensic
Scientist NAME originally issued DATE.

QA reanalysig same findings

The above listed items were-examined for quality
assurance pumpses. The findings concur with those outlin
in the report issued by XX, dat€ATE

QA reanalysig different findings

Varies- consultDNA management

25.5 Analytical Detail

Analytical Detail section

A description of the methods used for testing shobédincluded in the Analytical Detail section of the
report. Select the appropriate Method Statements based on the testing performed. The combined
statements should summarize the methods used for all samples.

Situation

Analytical Detalil

ALS/IR Camera

An[alternate light source/infrared camera] was used to
assist in detection of stains.

Semen (AP/PSA8rm Search

Presumptive analysis for semen was performed using
chemical testing. [Presumptive analysis for seminal fluid
the liquid component of semenyas performed using
immunological testing.] [Microscopic analysis was used
confirmation of semen.]

Blood (TMB/HemDirect)

Presumptive analysis for blood was performed using
chemical testing. [Confirmation of human blood was
performed using immunologal testing which may cross
react with higher primate and ferret blood.]

Analysis for amylase, a component of saliva and other b

Wurster/Laux fluids, was performed using a chemical test.
- Analysis for creatinine, a component of urine andesth
Creatinine . : .
body fluids, was performed using a chemical test.
. Analysis for urobilinogen, a component of feces and othe
Urobilinogen

body fluids, was performed using a chemical test.

Trace debris (examined)

Microscopic examination of trace debris was performed t
determine if ahairroot is present for nuclear DNA analysis

Results: Allele Table in report

DNA profiling was performed using PCR with the
Globalfiler® STR kit. The results are listed in Table
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Results: No Allele Table in report

DNA profiling was performed using PCR with the
Globalfiler® STR kit on samples from Item x. (Only refer|
the parent item not subg unless needed for clarity)

Results: Referring to some previously
reported resuls ¢ same case. Clarify which
samples are newly tested.

DNA profiling was performed using PCR with the
Globalfiler® STR kit on samples from Item x. The additig
samples listed above were previously analyzed. See
report(s) issued X (and Y).

Results: Reifrring to all previously reported
results¢ same case. Clarify which samples
are newly tested.

DNA profiling was performed using PCR with the Globalf
STR kit on samples from Item x. This report is inclusiy
results for all samples previoushnalyzed in the report(s
issued X (and Y).

Results: Referring to previously reported
results¢ different case

DNA profiling was performed using PCR with the
Globalfiler® STR kit on samples from Item x and compar
to a previously analyzed sample from B&B9999 Item y
(see reportissuedE E E 0 ® hyteé dza$ daa
referencing report to same agency.

Results: Referring to previously reported
vendor data from same case

Under the submitted items reference the
vendor lab sample name as

DNA profiing was performed using PCR with the
Globalfiler® STR kit on samples from Item x and compar
to a previously analyzed sample from Item y (see [vendo
name] case [vendor case #] report dated xxx).

CKA& &FYLXS A& Fftaz2 NBTFSN

Results: Referringptsamples in new report
for which no new testing ieeported

DNA profiling previously performed on a sample from Ite
(see report issued xxx) was compared to a previously
analyzed sample from BCI-98999 Item y (see report
issued xxx)ch yf &8 dASLIBNIE SA &4 dzSR¢
report to same agency

Analysis halted to send for Ys

DNA analysis was begun on the vaginal swabs (Item X) ¢
anal swabs (Item y) but was halted due to the limited
qguantity of male DNA detected.

(Remarks would statéS8amples from the vaginal swabs an
anal swabs, along with the standard from Suspect (Item |
are being forwarded for-86TR analysis.)

** may also need to add consumption wording if needed

Analysis halted

DNA analysis was begun on Item X and halted atehaest
of [Det. Or Pros. Name].

Standard retested with Globalfiler

DNA profiling was performed using PCR with the
Globalfiler® STR kit on a sample from Item X to be used
future comparison purposes as needed

Swab collected in different lab than wie
tested

The swab of X (Item Y) was collected in the Bowling Gre
laboratory. The remainder of the testing was performed i
the Richfield/London laboratory.

This document is uncontrolled if viewed outside the BCI document management system.



Ohio BCI Laboratory
LM-DNA Methods
Issuing Authority: Laboratory Director
Effective Date9/5/2023
Revision 2
Paged6 of 147

Extract transferred from lab without a
report being issued in the extracting lab

The DNAextracts from Items X, Y, and Z were transporte(
the London Laboratory for-8TR testing. The data were
analyzed and reported in the Richfield laboratory.

25.6 Other Guidelines

1.

If there is an event during the testing process that requires an additiomapkato be taken,

then the statement below or similar is required in the Remarks section of the report. Issues with
controls, robots, or other instrumentation may result in the need for use of this statement. If
insufficient results at quant or in the SpRfile require additional testing and sample use, this
does not require the below statement. Use only when additional sample must be used due to a
negative event in the testing process. Successful reamp of a sample (failed initially for
positive/neg isue or something during amp sep) would not trigger below since no additional
sample was requiredThis only applies to evidence samples, not reference standards.

Data from an initial analysis of Item X was not used due to (for exaimgileymentation
failure, extraneous DNA from a BCI employee, or control failure). Additional analysis was
performed and reported above.

Reports that include only single source samples for which a known individual is included with a
statistic of rarer tha 1 in 1 trillion do not require each additional person be listed as excluded.
Samples with statistics more frequent than 1 in 1 trillion require exclusion statements. Samples
reported as mixtures require statements for exclusions.

| R FContparisons werenade between all evidence samples and all known samples from which a
profile was obtained. If no statement is made regarding a specific individual in the conclusions under
an item, then that individual can be excluded as being a possible contributog bfdlogical material
fromthatitemé (2 (GKS NBYFINJ & aSOGA2y 2F AAYLIE S NBL
person excluded is not specifically listed in table.

Even simple reports with conclusions of unknown male/female require exclusion satsrfor
males and females.

For reporting the presence of male DNA, at least two of the following should be detected: a Y
guant, a callable-dllele at Amelogenin, indel, or DYS391.
If an Allele Table is included with the Report, list evidence sampllesilles in numerical order
as follows:
1. Evidence (differentials) in numerical order
2. Evidence (nosifferentials) in numerical order
3. Standards
For reference in reports to unknown single source or major profiles, use the following
nomenclature.
Oneunknowy LINRFAESY dalyly2sy alfSkCSYIlfS¢
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